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Summary 
Whitefly (Bemisia tabaci Gennadius) is a poly-phagous pest causing enormous yield loss 
to agricultural as well as horticultural crops. Besides being vector of viral diseases, adults 
and nymphs inhabit usually on the Iower, surface of leaves and feed from that position. If 
adults are too numerous, they reduce plant vigor by sucking the sap from plant tissues 
and excreting honeydew, a substrate for sooty mold development, hampering normal 
photosynthesis of plants. 
Indiscriminate use of pesticides on calendar •'based_ schedules has led to 
development of resistance to pesticides as. 'well as the residual contamination of 
environment. Monitoring of pest population, determination of population.. dynamics along 
with biological attributes on different host plants are necessary inputs before embarking 
upon- any insect pest management. The small size attraction towards, yellow color and 
natural tendency of approaching towards light (positive photo-taxis) make whitefly adults 
difficult to determine its quantitative analysis on various host plants. The accuracy on 
counting and monitoring of whitefly population has not yet yielded satisfactory results till 
date. Keeping this view in mind, an attempt was made to Iay down the experiments with 
following specific objectives: (a) Development of capturing and counting device 
(aleytrap) for whitefly adults. (b) Determination of whitefly adults population on different 
host plants viz., brinjal (Solanum melongena L.), chili (Capsicum annum L.), tomato 
(Lycopersicon esculentum - Mill,), okra (Abelmoschus esculentus L. Moench), cotton 
(Gossypium hirsutum L.), black gram (Vigna mango L., Hepper) and .green gram (Vigna 
radiata L., Wilczek) (c) Determination of variation in population dynamics of•whitefly 
on various host plants (d) Construction of life tables and (e) Evaluation of insecticides 
against whitefly and its impact on important natural enemy. 
The experiments were conducted in the laboratory as well as experimental fields 
of Department of Plant Protection, Faculty of Agricultural Sciences, Aligarh Muslim 
University, Aligarh. The experimental site spreads from 27°19' and 28°10' north latitude 
and 77°29' to 78°38' east longitude and at an altitude of 187.75 meters above mean sea 
level. It experiences a sub-tropical climate with hot and dry summer with maximum 
temperature up to 48 °C and cold and dry winter with minimum temperature down to 2 
°C. The soils of Aligarh are illitic fine sandy loam (sand 61%, silt 25%, clay 14% and 
Summary. 
organic matter 0.41 %) with soil water ratio as 1:2.5 and 7.3 to 8.1 pH. The salient 
findings of the study are summarized below: 
Development of capturing and counting device (Aleytrap) 
Galvanized tin (2 mm thickness) and a transparent glass (4 mm thickness) were 
used as raw materials to fabricate the whitefly capturing device. This device utilized 
photo taxis character (orientation towards light) for effective capturing and counting. 
When the device was inverted over the target plant, the adult aleyrodids sheltering on 
either of abaxial or adaxial leaf surfaces oriented towards the glass pane, fitted on the top. 
Doing so, the adults congregated underneath the glass pane. In order to tumble the resting 
adults if any, found on plants, the device was shaked gently by moving it sideways. This 
procedure forced the adults to leave the plant thus making count of all adults captured 
within the device. Before initiating the observations on adult count, approximately, 15 
seconds were needed for settling down of adults on glass pane. Few adults however, were 
found sitting at the lower and side lining of the device, these were tumbled by tapping 
finger nails underneath the device, forcing them to approach the glass pane. On an 
average 15 adults were counted easily on counting desk (glass pane), but when 
population exceeded over this number, the counting was done from one quadrant already 
marked on the glass pane. The number counted in one quadrant of desk (glass pane) was 
multiplied by four times, thus getting an average estimate of whitefly adults per plant. 
This device took very less time in capturing and counting of whitefly adults and was 
found very effective and suitable for low height crops viz., brinjal (Solanum melongena 
L.), chili (Capsicum annuum L.), tomato (Lycopersicon esculentum Mill.), okra 
(Abelmoschus esculentus L. Moench), cotton (Gossypium hirsutum L.), black gram 
(Vigna mungo L., pepper) and green gram (Vigna radiata L., Wilczek). Inserting 
aspirator tube through clothed sleeve of trapezium and gentle sucking through mouth 
could yield capturing of all the adult aleyrodids which were found congregated at the 
lower surface of counting desk. The size of the aspirator was adjusted according to need. 
The population recorded on individual plant was found varying with respect to 
different methods employed for capturing and counting, The poly-bag and Aleytrap count 
were found more or less statistically on par with each other and were regarded 
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significantly superior over leaf turn method. However, aleytrap was found to be the most 
convenient, feasible and accurate on counting of adults. The other advantage with this 
new device was that, the sex ratio could be determined by collecting adult through 
aspirator. The device was found effective in counting of adult whiteflies for ecological, 
bio-assay experiments and other such experiments requiring collection of adults. . 
Population dynamics of whitefly under natural environment: 
The response of abiotic factors operated in a complex manner on nymph and 
adults of whitefly. Host plants, however influenced the population build up and the 
response against both life stages was found varying on different host plants. The 
settlement rate of whitefly (adults and nymphs) was recorded maximum on brinjal (64.12 
individuals) followed by green gram and black gram. Of all host plants, the nymphs 
harboring the lower and upper surface of leaves were recorded maximum on brinjal 
followed by okra. 
The adult population was seen in abundance on all the crops except autumn 
cultivated crops. After initial infestation by adults on spring brinjal, its population 
increased gradually till crop maturity, this condition was noted for both years. The 
temperature was found strongly positively correlated with adults. On okra, green gram 
and black gram, the adult population showed decreasing trend towards the harvest. The 
maximum adult infestation was seen during second fortnight of April to first fortnight of 
May, whereas on green gram and black gram, its population reached to maximum level 
during May. 
The nymphs outnumbered on lower surface of leaf than upper on all host plants. 
On spring brinjal, the commencement of nymph attack on lower surface leaves was 
witnessed at late stage of the crop growth. Thereafter it continued increasing gradually 
with the advancement of crop age. The population however showed a positive correlation 
with minimum, maximum and average temperature in 2008 as well as 2009. The abaxial 
nymphs were found negatively correlated with coccinellid population. 
On chili, a moderate infestation was recorded and population marginally 
increased till crop maturity. All abiotic factors were seen positive but weekly associated 
with nymph population in both years. Coccinellid population was found positively 
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correlated with abaxial nymphs. The spring okra was found more susceptible, showing 
highest whitefly nymph infestation on lower surface of leaf from second fortnight of 
April to first fortnight of May, however, this population decreased gradually towards crop 
maturity. Similarly, on green gram, nymph population increased slowly at crop maturity 
in 2008. Whereas, in successive year, the increase in population was recorded until third 
week of May, thereafter the population decreased gradually at crop maturity. On black 
gram, the nymphs made their appearance at middle age of the crop, thereafter it increased 
but marginally until the crop was harvested in both cropping years. 
The infestation with highest nymph count (1.20 nymphs/ leaf) at upper surface of 
spring brinjal was recorded late in second fortnight of February in 2008. On the other 
hand, the corresponding nymph infestation (2.40 nymphs/ leaf) was on second 
observation during January 2009, with intermittent appearances till crop maturity. The 
relationship between abiotic factors and whitefly population during 2008 was found 
weak, whereas in 2009, temperature and relative humidity exhibited strong positive and 
negative relationship. 
The coccinellid population also exerted a strong correlation with whitefly nymphs 
on upper surface of leaves. On chili, the intermittent appearance of adaxial nymphs was 
observed throughout the crop age, whereas on okra, the nymphs showed a gradual decline 
till crop harvest. The maximum and mean temperature showed positive correlation, while 
rest of abiotic factors were found negatively correlated. The coccinellid also showed its 
strong and negative correlation with adaxial nymphs. With respect to observations 
recorded on green gram, the nymph exhibited an undulating population trend. During 
2008, the impact of morning, evening and mean relative humidity with nymph population 
was seen negative, while rest of abiotic factors were found positively correlated. On 
contrary in 2009, all abiotic factors exerted a positive correlation, except week but 
negative correlation of morning and mean relative humidity with ,nymphs. The adaxial 
nymphs recorded on black gram also exhibited undulating pattern throughout the crop 
age. Except maximum temperature and rainfall, all other factors were seen negatively 
associated with nymphs in 2008. On the other hand, maximum, minimum, mean 
temperature and rainfall were found positively correlated and morning, evening and 
average relative humidity showed a positive association with adaxial nymphs during 
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2009. Coccinellids exerted their negative impact on adaxial nymphs feeding on green 
gram and black gram in both years. 
During summer cultivation of brinjal and chili, the adult count was found 
maximum (39.18 and 30.44 adults/ plant on brinjal; 8.74 and 6.54 adults/ plant on chili, 
during 2008 and 2009, respectively) towards the middle age of the crop followed by a 
gradual decline towards crop maturity in both years. The mean temperature and relative 
humidity were found negatively correlated with population, while rainfall exhibited a 
positive response in 2008 and negative in 2009. Temperature significantly enhanced the 
adult population on tomato. The maximum, minimum, mean temperature and rainfall 
were found positively correlated with adult population, whereas morning, evening and 
mean relative humidity showed negative impact on its population build up in 2008. 
On green gram, the adults showed consistency on population count till the end of 
July and increased thereafter sharply towards the crop maturity. During successive year, 
the increasing trend of population was recorded during second fortnight of July. All 
abiotic factors, except maximum temperature showed negative impact on adult 
population in 2008; while in the following year, maximum, minimum and mean 
temperature exhibited a negative correlation. The adult population on black gram was 
found low up to second week of September followed by a sharp rise in count towards 
crop maturity in 2008. Conversely, after a sharp increase in population during September 
2009, it showed a gradual fall towards the crop harvest. 
The nymphs feeding on lower leaf surface of spring and summer black gram did 
not show any apparent variation. The maximum count of abaxial nymphs was seen on 
summer brinjal (26.52 and 25.10 nymphs/ leaf in 2008 and 2009, respectively) and chili 
(1.60 and 1.20 nymphs/ leaf in 2008 and 2009, respectively), during middle age of the 
crop, and then a gradual decline near to crop maturity was witnessed. All abiotic factors 
were found positively correlated with abaxial nymphs on brinjal, except maximum 
temperature in 2008 and morning and evening relative humidity in 2009, showing 
negative but week correlation. The abaxial nymphs on chili leaves were found negatively 
correlated with all abiotic factors except maximum and mean temperature in 2008; 
conversely a positive correlation was seen between abaxial nymphs and abiotic factors 
except evening relative humidity and rainfall in 2009. Coccinellid population did not 
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influence the population of nymphs on lower surface of brinjal leaves, while a strong and 
negative correlation was seen with nymphs on lower surface of chili leaves. The abaxial 
nymph population on chili was noted more or less similar to the population recorded on 
autumn chili. On tomato and okra, the nymphs exhibited a decreasing trend towards crop 
harvest. 	 - 
Okra nevertheless showed less nymph infestation as compared to observations 
made on spring crop. A positive correlation of all abiotic factors was found with nymphs 
on tomato, except a week but negative to rain fall in 2009. Coccinellids were found 
negatively correlated with nymph population. On okra, a poor impact of abiotic factors 
was witnessed in 2008, in contrast to a strong and negative correlation of relative 
humidity with nymphs in 2009. The abaxial nymph population was however found to be 
suppressed greatly by coccinellids in both cropping years. Summer green gram supported 
a high nymph population as compared to spring crop, showing highest population (7.26 
and 8.44 nymphs/ leaf in 2008 and 2009, respectively) at middle age of the crop followed 
by a gradual decline till crop maturity. Except maximum temperature and rainfall, all 
abiotic factors were seen positively associated with whitefly population in 2008, whereas 
maximum, minimum and mean temperatures were found positive, in contrast to rest of 
the factors showing negative correlation in 2009. Coccinellids exhibited negative 
influence on nymphs. The trend of population dynamics on black gram was recorded 
somewhat different to the observations recorded on green gram. Wherein evening, mean 
and morning relative humidity and also coccinellids exerted negative correlation with 
abaxial nymph population. 
During summer cultivation, the highest adaxial nymph population was recorded 
on brinjal (5.12 and 5.84 nymphs/ leaf during 2008 and 2009, respectively). Coccinellids 
exhibited negative correlation with nymphs in both years. Okra was found moderately 
infested with nymphs, whereas chili and tomato witnessed short pauses of appearance in 
both the cropping years. Coccinellids did not make any impact on the dynamics of 
whitefly nymphs. On green gram, a steady population trend of adults was seen 
throughout the crop age, while on black gram, they made their appearance at half age of 
the crop growth. The predation appeared to be major limiting factor for population 
decrease on green gram as well as black gram. 
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During autumn cultivation, a moderate whitefly adult population was recorded on 
brinjal and okra, whereas on chili, no infestation was recorded during January in both 
years. Most of abiotic factors, except relative humidity showed positive correlation with 
adults on brinjal and okra in both years. On the other hand, tomato registered its highest 
adult infestation (5.80 and 3.48 adults! plant in 2008 and 2009, respectively) near to crop 
maturity during February and March in both years. The population was found positively 
correlated with temperature, while negatively associated with relative humidity. 
All the host plants exhibited the lowest nymph population on lower surface of 
leaves, except brinjal showing moderate population. The nymph population gradually 
declined towards crop maturity. The maximum and mean temperature and rainfall were 
found negatively correlated, while minimum temperature, morning, evening and mean 
relative humidity were recorded positive with nymph population in 2008. A week 
negative correlation between adults and all the abiotic factors, except rain fall, was 
however recorded in 2009. Predation did not influence brinjal nymphs in both years. On 
chili, the nymphs were not seen during the month of January in both the years, the 
nymphs were nonetheless greatly influenced by relative humidity. 
With regard to tomato, the absence of nymphs was recorded from the second 
fortnight of December to first fortnight of February in 2008, while in 2009 similar 
situation was recorded from second fortnight of December to second fortnight of 
February. Generally, all the environment factors supported the abaxial nymph population 
in 2008, whereas, morning, evening and mean relative humidity were found to suppress 
the abaxial nymphs in 2009. The disappearance of nymphs on okra leaves was observed 
during January in both years. All abiotic factors except maximum temperature exhibited a 
negative correlation with abaxial nymph population in 2008, whereas evening and mean 
relative humidity coupled with rain fall elicited a negative and strong impact on abaxial 
nymphs in 2009. Coccinellids did not yield a significant role, influencing population 
dynamics of abaxial nymphs on autumn okra. 
During autumn cultivation, a moderate infestation of nymphs on upper surface of 
brinjal leaf was recorded. The population was found negatively associated with rainfall 
and maximum temperature in 2008 while, morning and mean relative humidity showed a 
weak negative correlation in 2009. Predation did not show its role influencing the 
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dynamics of adaxial nymphs on brinjal. When chili, tomato and okra were cultivated 
during autumn, the nymphs, in general, did not infest the crop throughout, except 
showing a short appearance prior to harvest in 2009. The autumn okra also showed low 
nymph population before harvest in 2008, while a marginal and a comparatively high 
infestation of adaxial nymphs was seen in 2009, which disappeared before the harvest. 
Predation however did not leave its impact on the suppression of adaxial nymphs on 
tomato and okra. 
Biological attributes of whitefly strains on different host plants: 
Five strains of Bemisia tabaci viz., Solanum strain (collected from Solanum melongena 
L.), Capsicum strain (collected from Capsicum annuum L.), Lycopersicon strain 
(collected from Lycopersicon esculentum Mill.), Abelmoschus strain (collected from 
Abelmoschus esculentus L. Moench) and Vigna strain collected from mixed crop of 
Vigna mungo L., Hepper and V. radiata L., Wilczek, respectively were developed after 
rearing them on their respective mother hosts (source of collection) for five consecutive 
generations. Since there was no firm difference in their life attributes after rearing on 
green gram and black gram, only a single common strain (Vigna strain) for these crops 
was developed. All the developed strains were _ allowed to feed on each of host plants 
independently. 
The pattern of egg laying of all the strains was observed scattered and in general, 
single egg laying behavior was recorded on all host plants. However, on few occasions, 
the clusters of two eggs were also seen. All the nymphs were found identical to each 
other, except late fourth instar (pseudo-pupal stage) which was having red eyes, called as 
"red eye" stage. 
The life parameters were recorded more or less akin on green gram and black 
gram. The longest nymph duration of Solanum strain was obtained on chili (28.89±1.88 
days), whereas shortest span was found on brinjal (19.31±1.32 days). Tomato was 
adjudged the most suitable host, supporting longest survival of female as well as male. 
The shortest life span for both the sexes was, nonetheless recorded on okra (12.00±0.56 
days for female and 10.30±0.47 days for male). The minimum nymph duration of 
Capsicum strain (16.77±1.30 days) was found on chili and maximum (25.27±1.12 days) 
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on green gram. The female adults survived longest on black gram (18.32±1.10 days) and 
the shortest on chili (10.88±0.64 days). The inter-host studies on biological parameters of 
Lycopersicon strain showed that the longest nymph development was recorded on okra 
(23.91±1.14 days) and the shortest on tomato (16.15±0.88 days). While determining male 
and female longevity on respective hosts, okra was rated superior for the survival of 
sexes (15.30±0.74 or male and 17.28±1.25 days for female, respectively). The nymphal 
period of Abelmoschus strain was found minimum on okra (15.84±1.16 days), in contrast 
to maximum on green gram (20.93±1.18 days). The adult female survived for minimum 
duration on chili (13.88±0.72 days) and the maximum on tomato (18.54±0.64 days). On 
the other hand, Vigna strain showed the shortest nymphal period (13.87±0.62 days) on 
brinjal and the maximum on chili (23.61±0.75 days). The survival period of adult males 
was found minimum on brinjal (10.25±1.00 days) and maximum on chili (15.50±1.56 
days), whereas the respective duration for female was observed on tomato (11.14±0.44 
days) and chili (18.08±1.14 days). When a comparison was made between strains to 
determine their performance on different hosts, the Solanum strain proved to be the most 
adaptable strain with respect to feeding and also requiring shortest development period 
from egg to adults. 
All the developed strains survived on all host plants; however they varied in their 
preference of feeding and generation duration. In general, all strains completed their 
nymph development early on their respective mother hosts (on which the strains were 
developed), except Vigna strain which showed its minimum nymphal duration on brinjal. 
Age specific life tables 
The preference of whitefly strains differed significantly either for minimum or 
maximum survival period. Capsicum and Abelmoschus strains completed their generation 
in short time (28 and 30 days, respectively) on mother hosts, whereas Solanum (28 days 
on black gram), Lycopersicon (32 days on brinjal) and Vigna strain (28 days on brinjal 
and tomato) preferred other hosts to complete its generation in minimum duration, 
whereas chili was adjudged least preferred host. 
The mortality index showed an irregular pattern irrespective of all the host plants. 
The age specific mortality of Solanum strain was recorded highest on green gram (15 
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individuals). For Capsicum, Lycopersicon and Abelmoschus strain, the highest mortality 
(12 individuals) was seen on okra. Similarly, maximum age specific mortality of vigna 
strain was observed on tomato (8 individuals) and the lowest on chili (7 individuals). 
The age specific life expectation was also seen varying with respect to different 
host plants. There was an irregular pattern of population change of Solanum strains on all 
the host plants. A slight increase in life expectation was also seen with respect to 
Capsicum strain on okra, green gram and black gram. 
All whitefly strains exhibited their apparent variation in survivorship, mortality 
and life expectation and other parameters when they were offered independently different 
host plants. 
Stage specific life tables 
Apparent mortality: 
The observations pertaining to various life parameters of all the strains revealed a 
pronounced variation with respect to apparent mortality at different development stages 
on different host plants. The maximum apparent mortality of Solanum strain was noted at 
pupal stage on green gram (38.64%) and at egg stage on okra (23.00%). The apparent 
mortality of Capsicum strain was found highest at pupal stage on tomato (31.15%) 
followed by egg stage on okra (30.00%) and the lowest at second instar stage on chili 
(3.70%). With regard to Lycopersicon strain, the egg stage on green gram (24.00%), first 
instar stage on black gram and pupal stage on brinj al (16.67% each) were found to be the 
most vulnerable stages showing maximum mortality. 
The pattern of apparent mortality of Abelmoschus strain was, however observed 
more or less similar to the observations as recorded on brinjal, chili and tomato. The 
highest values for apparent mortality were recorded at egg stage on green gram (25.00%) 
as well as on okra (24.00%) followed by pupal stage on tomato (20.97%), first instar 
stage on black gram (20.88%) and also at pupal stage on chili (18.31%). Whereas, the 
lowest value was recorded at second instar stage on green gram (3.28%) and third instar 
stage on black gram (3.28%). The egg and pupal stages of Vigna strain were found to be 
susceptible with respect to apparent mortality; the highest value was noted at pupal stage 
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on green gram (38.64%) followed by chili (30.43%) and minimum at second instar stage 
(3.66%) on tomato. 
When apparent mortality of various strains at different developmental stages was 
compared, the following strain wise sequences at different stages in decreasing order of 
mortality was observed; at egg stage: Solanum strain on okra, Capsicum strain on okra, 
Abelmoschus strain on green gram, Lycopersicon strain on green gram and Vigna strain 
on chili and okra. At first instar stage: Capsicum strain on black gram, Abelmoschus 
strain on black gram, Lycopersicon strain on chili, Solanum strain on black gram and 
Vigna strain on brinjal. At second instar stage: Abelmoschus strain on black gram, 
Solanum strain on green gram, Lycopersicon strain on green gram, Vigna strain on brinjal 
and Capsicum strain on chili. At third instar stage: Capsicum strain on green gram, 
Solanum strain on black gram, Abelmoschus strain on green gram, Vigna strain on chili 
and Lycopersicon strain on brinjal and okra both. At pupal stage: Vigna strain on green 
gram, Solanum strain on green gram, Capsicum strain on tomato, Abelmoschus strain on 
green gram and Lycopersicon strain on brinjal. 
When a comparison between various development stages of all the whitefly 
strains was made, the lowest peaks of apparent mortality were witnessed at second and 
third instar stage. The egg stage was, however found to be the most susceptible among all 
life stages of all the strains. 
Stage specific survival fraction (Sx): 
Different development stage exhibited a differential response with respect to host 
plants vis-a-vis whitefly strains. The overall highest Survival fraction (Sx) of Solanum 
strain was recorded at second instar stage chili and okra (0.97). The Sx of capsicum strain 
revealed the highest value at second and third instar stage on chili (0.96), while the 
lowest value was obtained at pupal stage on tomato (0.69). The survival fraction of 
Lycopersicon strain exhibited its highest value at second instar stage on tomato as well as 
third instar stage on chili (0.97). The highest. Sx of Abelmoschus strain was noted at 
second instar stage on green gram as well as third instar stage on black gram (0.97).. With 
regard to Vigna strain, the highest survival fraction was seen at second instar stage on 
tomato (0.96) and the lowest at pupal stage on green gram (0.61). 
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A cursory glance over survival fraction (Sx) of different strains in descending 
order at egg stage revealed the sequence as, Solanum strain on black gram; Abelmoschus, 
Capsicum and Lycopersicon strain on chili and tomato and Vigna strain on tomato. At 
first instar stage, the corresponding sequence for highest Sx was recorded for Solanum 
and Capsicum strain on chili, Lycopersicon strain on tomato, Abelmoschus and Vigna 
strain on brinjal. At second instar stage the respective sequence was, Solanum and 
Capsicum strains on chili, Lycopersicon strain on tomato, Abelmoschus strain on green 
gram and Vigna strain on brinjal. At third instar stage the order of preference was; 
Solanum strain on brinjal as well as chili, Capsicum strain on tomato, Lycopersicon strain 
on chili, Abelmoschus strain on black ,gram and Vigna strain on okra. The pupal stage of 
Solanum, Capsicum and Lycopersicon strain recorded the highest Sx on tomato followed 
by Abelmoschus strain on okra and Vigna strain on black gram. 
Mortality survival ratio (MSR) 
The trend of mortality survival ratio of all the strains was found similar to that 
recorded for apparent mortality on all the host plants. The highest and the lowest MSR of 
Solanum strain was computed at pupal stage on green gram (0.61) and tomato (0.02), 
respectively. On the other hand, the maximum MSR of Capsicum strain was found at 
pupal stage on tomato (0.45) and the lowest at third instar and pupal stage on chili (0.04). 
With regard to Lycopersicon and Abelmoschus strain, the highest MSR was recorded at 
egg stage on all the host plants (0.32 on green gram and okra). As far as Vigna strain was 
concerned, its highest MSR was seen at pupal stage (0.63) followed by third instar (0.39) 
on green gram. The minimum MSR was, nonetheless, obtained at second instar on tomato 
(0.07). 
Indispensable Mortality (IM): 
The trend for IM was recorded similar to that of MSR. When a comparison with 
respect to IM was made between various developmental stages on different host plants, 
the maximum indispensable mortality of Solanum strain was found at the egg stage on 
okra (24.00) in contrast to the lowest on black gram (2.30). The corresponding value for 
Capsicum strain was recorded at pupal stage (19.00) on tomato as well as chili (14.00). In 
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case of Lycopersicon strain, the highest IM was encountered at egg stage on green gram 
(17.37) whereas, the minimum value was confirmed at third instar stage on chili (1.88). 
The Abelmoschus strain exhibited its maximum value at egg stage on okra (18.32) 
followed by first instar stage on black gram (13.33), the lowest indispensable mortality 
was, however registered at second instar stage on green gram (1.33). With regard to 
Vigna strain, the highest IM was recorded at pupal stage on brinjal as well as green grain 
(17.00), while the minimum mortality was seen at second instar stage on tomato (2.24). 
K values: 
There existed a marked variation in k-values at different development stages of 
Solanum strain on different host plants. The highest k was recorded at pupal stage on 
green gram (0.21) and the lowest at pupal stage on okra (0.02). With respect to Capsicum 
strain, the highest k was encountered at pupal stage on tomato (0.16) and the lowest at 
second and third instar stage on chili (0.02) whereas, Lycopersicon strain exhibited the 
highest k at egg stage on okra (0.19) in contrast to lowest at second instar and pupal stage 
on tomato (0.01). When computation was confined to Abelmoschus strain, the highest k 
was seen at egg stage on okra and green gram (0.12), and the minimum at second instar 
stage on okra, green gram and also at third instar on black gram (0.01). The highest k of 
Vigna strain was recorded at pupal stage on green gram (0.16) and minimum at second 
instar on tomato (0.02). When all the strains were compared,. the highest k was computed 
on green gram at pupal stage of Solanum as well as Vigna strain. 
Female fertility table 
When fertility tables were constructed for different strains vis-a-vis host plant, it 
was found that variation in oviposition period, per day egg laying and potential fecundity 
was recorded of high order. The longest egg laying duration of Solanum strain was found 
on tomato (19 days) and shortest on black gram (8 days). While, the corresponding 
duration for Capsicum strain was seen on green gram and black gram (18 days each) and 
the shortest on chili (11 days). Lycopersicon strain took maximum egg laying duration on 
okra (17 days). The Abelmoschus strain exhibited the longest oviposition period on 
tomato as well as green gram (19 days), whereas, the shortest duration was registered on 
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chili (14 days). The natality period of Vigna strain was recorded longest on chili (17 
days), 
The contribution of an average female, obtainable from different strains, towards 
egg laying at particular pivotal age was also found varying vis-a-vis host plants. The 
solanum strain laid its maximum eggs on brinjal (27.58 eggs) and minimum on black 
gram (8.85 eggs). The highest egg laying of capsicum strain was seen on tomato (31.50 
eggs) and the lowest on green gram as well as black gram (6.10 eggs). Lycopersicon 
strain preferred brinjal for highest egg laying (27.18 eggs), while emerged from green 
gram exhibited the lowest (5.20 eggs). As far as Abelmoschus strain was concerned, it 
showed the maximum egg laying on tomato (29.32 eggs) followed by brinjal (26.28 
eggs). When a comparison was made on egg laying capacity of Vigna strain, it was 
recorded highest on brinjal (22.00 eggs) and the lowest on green gram (9.35 eggs). 
When a comparison between different host plants with respect to potential 
fecundity was made, the highest average potential fecundity was recorded with 
Lycopersicon strain (239.57 eggs/ female) followed by Solanum strain on brinjal (218.21 
eggs/ female), whereas, the minimum corresponding figure was seen on green gram and 
black gram. While considering an overall egg laying of all strains on all host plants, 
Solanum strain Iaid maximum average number of eggs. Among the host plants, in 
general, brinjal was chosen for average maximum egg laying. 
Summary of life parameters of whitefly 
The life indices of Solanum strain exhibited a noticeable variation with respect to 
various host plants except green gram and black gram. The highest intrinsic rate of 
increase (0.082), shortest population doubling time (3.58 days) and highest annual rate of 
increase (4.12 E+30) was observed on brinjal, while the lowest values of these 
corresponding parameters were recorded on green gram, respective values were 0.034, 
8.80 days and 2.35 E+12). On the other hand, finite rate of increase showed a reverse 
trend, its maximum value was obtained on green gram (1.47) and minimum on brinjal 
(1.09). The mean length of generation was recorded longest on chili (32.95 days), 
whereas its shortest value was seen on black gram (22.92 days). 
14 
Summary 
The intrinsic rate of increase of Capsicum strain was recorded highest on chili 
(0.06) and the lowest on green gram (0.025). The finite rate of increase, mean length of 
generation and doubling time were noted maximum on black gram (1.59, 33.73 days 
11.49 days). The highest annual rate of increase was, nevertheless obtained on chili (2.46 
E+24) followed by tomato, whereas its lowest value was noted on green gram 
(2.24E+09). 
With regard to Lycopersicon strain, the maximum intrinsic rate of increase 
(0,079) and the annual rate of increase (6.24 E+29) were recorded on tomato. The finite 
rate of increase was found highest on green gram (1.42). On the other hand, the mean 
length of generation was found longest on okra (31.82 das) and shortest on tomato (24.37 
days). The population got doubled earliest on tomato (3.69 days) followed by brinjal 
(3.72 days). 
The highest intrinsic rate of increase of Abelmoschus strain was recorded on 
brinjal (0.072) and lowest on black gram (0.040), whereas, the finite rate of increase was 
obtained maximum (1.46) on green gram and doubling time was completed maximum on 
black gram (29.26 days). The minimum value for corresponding parameters (1.14 and 
4.06 days) was recorded on brinjal. Similarly, the annual rate of increase was observed 
highest on brinjal (1.07 E+27), however its lowest value was computed on green gram 
(5.28 E+12). 
As far as the Vigna strain was concerned, the maximum intrinsic rate of increase 
was noted on brinjal (0.075) and minimum on green gram (0.035). The finite rate of 
increase was recorded highest on green gram. (1.46). The longest generation duration was 
observed on chili (31.73 days) and the shortest on brinjal (21.23 days). The doubling time 
and annual rate of increase of this strain was also seen maximum on brinjal (8.64 days 
and 6.37 E+27). 
When all the strains were compared, the Solanum and Lycopersicon strains 
exhibited an over best figures. 
Chemical control 
Five insecticides; acetamiprid (20 SP @ 80, 100 & 120 gm/ha), dimethoate (30 EC @ 
300, 500 and 700 ml/ha), pyriproxyfen (10 EC @ 300, 500 and 700 ml/ha), potassium 
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phosphite+metalaxyl (@ 300, 500 and 700 ml/ha) and ethion (50 EC @ 300, 500 and 700 
mi ha) were tested for their relative efficacy against whitefly adults and nymphs. These 
insecticides were also evaluated to determine their impact on mix population of adults 
and grubs of coccinellids under natural environment. 
The adult and nymphs showed their response of varying magnitude against 
different insecticide doses, the lowest dose did not however exhibit any significant 
response to either whitefly population or coccinellids. 
Of all the insecticides, dimethoate at highest dose showed the maximum 67.32 
and 62.68% reduction in 2010 and 67.54 and 64.96% in 2011, after respective sprays on 
brinjal. Chili, tomato and okra showed the maximum population reduction when treated 
with dimethoate as well as acetamiprid. On green gram during 2010, dimethoate was 
found most toxic after first spray (57.21°/x), whereas after second spray, acetamiprid 
showed maximum population reduction (51.56%). On the other hand during 2011, 
pyriproxyfen exhibited highest mortality (54.73%). The highest adult population 
reduction on black gram was observed with pyriproxyfen (58.59 and 55.90%, 
respectively) after first spray in both years. As far as the second spray was concerned, the 
maximum population suppression was achieved with acetamiprid (54.59%) in 2010 and 
ethion (53.27%) in succeeding year. 
When intermediate doses were applied to all host plants, dimethoate was adjudged 
the most effective treatment on bringing down the adults population infesting brinjal and 
chili, followed by pyriproxyfen. However on tomato and okra, the most effective 
treatment in reducing the adult population was recorded with pyriproxyfen closely 
followed by dimethoate. With regard to green gram and black gram, the highest adult 
mortality was seen with pyriproxyfen while, potassium phosphite+metalaxyl was next in 
order of toxicity. 
As far as the efficacy of insecticides against the whitefly nymphs was concerned, 
the highest population reduction was found with pyriproxyfen on all crops after both first 
and second spray; respectively in both years. The potassium phosphite+metalaxyl 
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combination was recorded next in order causing maximum mortality to whitefly nymphs 
on all crop plants. 
While determining the toxicity of various chemicals at different doses, dimethoate 
was regarded as the most toxic to coccinellids, whereas under laboratory conditions, 
pyriproxyfen was found to be the least toxic. 
Recommendations: The economic significance of Bemisia tabaci Gennadius damage 
and losses in crop produce addresses to gaps in technological options for pest 
management on sustainable basis. Concerted research efforts are needed to identify in 
greater depth in order to evolve most appropriate technology to accelerate the pace of 
crop production. Host plant resistance may help in suppressing the pest population at low 
cost with minimum ecosystem disturbance. Breeding crop varieties resistant to whitefly 
will go a long way in pest management strategies. The level of infestation of whitefly 
varies on different host plants. The monitoring and capturing of B. tabaci Germ., can be 
made easy with a simple device named "Aleytrap". When brinjal and tomato are 
cultivated, during autumn season, show less attack. Chili records less whitefly population 
during spring as compared to summer. Similarly, okra has minimum whitefly infestation 
during summer, whereas, green gram and black gram do not exhibit any significant 
difference on infestation level when cultivated in spring or summer. 
The physical and biological environment has the direct bearing on the occurrence 
of population build up, infestation levels, rate of multiplication and survival rate of 
whiteflies. Pest-weather relationship and spatie-temporal distribution are the important 
factors, responsible for population fluctuation. Pest monitoring over space and time are 
also required for the identification of critical mortality factors, growth rate etc. in 
decision making for integrated pest management. Life table analysis serves as an 
important pre-requisite in identifying the weak links in the life cycle of an insect and 
unveils its vulnerable stage in respect to mortality. In the present investigation, it was 
seen that the rate of the mortality was more prominent during egg and early nymph instar 
stages. The whitefly population originated from Solanum melongena L. (Solanum strain) 
was found highly vigorous with respect to its survival and reproduction. Therefore, S. 
melongena can be used as trap crop. 
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Whitefly adults can be managed by using dimethoate when applied at the rate of 
500 ml/ ha, whereas pyriproxyfen at the same dose, may effectively suppress the nymph 
population. Pyriproxyfen is also relatively safe to coccinellids (grubs and adults). 
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Whiteflies and its biotypes are poly-phagous pests of great significance in agriculture 
worldwide (Kontsedalov et al., 2008; Watson et al., 1992), having a long history of 
destabilizing agricultural and horticultural production. It belongs to family Aleyrodidae 
from the suborder Homoptera of order Hemiptera having 1,556 extant species in 161 
genera (Martin & Mound, 2007). The suborder Homoptera has also been considered as a 
separate order (Matthews at al., 2010). Whiteflies are associated with 160 host plant 
species from 42 families of 113 plant genera of field and fruit crops, ornamentals and 
forest trees including weeds (Brown and Bird, 1992). It occurs at all the stages of the crop 
growth and responsible for direct and indirect yield losses (Selvaraj and Ramesh 2012). 
Its small size belies its ability to move relatively large distances, placing many hosts 
within communities at risk of infestation. The ability to disperse is made worse by its 
extensive movement through commerce of transplant, floricultural, or other greenhouse 
plants. Besides small size, rapid reproductive potential is another characteristic feature 
that limits options for control. The damage potential of this pest as a direct plant stressor, 
virus vector and quality reducer (e.g., by contamination with excreta) is substantial. 
These attributes, among others, render this species a shared pest within agricultural 
communities. As a result, there have been intensive investigations on the biology, 
behavior and control of this group and the viruses they vector. 
Adults hardly exceed 1.0 mm in length, are of snow-white in color attributed to 
the secretion of wax on its body and wings (Plate 1). Adult as well as immature stages 
inhabit and gradually feed on the lower surface of leaves, reducing plant vigor by 
depletion of plant sap. Draining out enough sap to obtain scarce amino acids, lead to the 
production of great quantities of honey dew (Khan et al., 2011). This honey dew becomes 
a substrate for sooty mould that reduces the photosynthetic capacity of the foliage. 
Adults of Bemisia tabaci (Gennadius) (Plate 7) are important as vectors of many 
virus diseases than as direct pests. Under severe infestation of yellow mosaic virus in 
black gram, the harvest was resulted with blank yield in particular (Gupta and Pathak, 
2009). An excessive use of pesticides has failed to control the whitefly (Roditakis et al, 
2005) and led to serious problems of resistance (Prabhakar et al, 1992). This escalation of 
problems has prompted many researchers to become involved in management studies of 
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whiteflies, the viruses they are capable of transmitting. Many of the tactics used to 
control B. tabaci have been reviewed by Bellotti and Arias, 2001; Faria and Wraight, 
2001; Gerling et al., 2001; Hilje et al., 2001; Morales, 2001; Naranjo, 2001; Palumbo et 
al., 2001). 
The chemical control is considered to be the most promising tool to combat 
whitefly menace but the long term sustenance is still a challenge (Horowitz and Ishaaya, 
1996). Palumbo et al., (2001) advocated that the repeated applications of chemicals have 
resulted in the development of resistance in whitefly. Many molecules have been 
introduced in the market for the use. Among the conventional insecticides, synergized 
pyrethroids have been found the most efficacious to control B. tabaci (Horowitz and 
Ishaaya, 1996; Ellsworth and Watson, 1996; Prabhaker et al., 1998). Such spray mixtures 
involve combining high rates of pyrethroid insecticides with moderate rates of 
compounds from a different chemical class such as organophosphates, carbamates, 
formamidines and cyclodienes. Either compound used alone provides little protection 
against B. tabaci. The increased toxicity results from the inhibition of insecticide 
resistance mechanisms (Dittrich et al., 1990; Denholm et al., 1998). 
Some new chemistry insecticides such as insect growth regulators and other 
molecules are getting more attention as a good substitute (Ali et al., 2005). Pyriproxyfen 
and buperofezin are the most prominent members of insect growth regulators group 
(Palumbo et al., 2001); however buperofezin has been regarded as the first selective IGR. 
Both the compounds are effective against the immature stage of whitefly by inhibiting the 
incorporation of N-acetyl - glucosamine into chitin and interfering with cuticle formation 
(Kanno et al., 1981) resulting into failure of ecdysis. On the other hand pyriproxyfen 
exhibits disruption of normal juvenile hormonal balance (Dhadialla et al., 1998) resulting 
into suppression of embryogenesis, metamorphosis and adult formation (Ascher and 
Eliyahu, 1988; Ishaaya and Horowitz, 1992, 1995). It is not effective against adult stage. 
Pyriproxyfen is reported to affect all immature stages, while buprofezin affects 
particularly first and second instar stage (Beevi and Balasubramanian, 1991). 
The whitefly population under natural environment moves through an apparent 
influence of a multiple man made or naturally occurring abiotic as well as biotic factors. 
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Understanding of the timing, spatial distribution and magnitude of mortality factors is 
central to the study of population dynamics. Such information on biological attributes and 
population dynamics of whiteflies is an important key for its successful management 
through predicting pest outbreaks that build upon, existing mortality forces (Naranjo and 
Elsworth, 2005). Also an adequate knowledge on ecological aspects of concerned pest 
and of factors i.e. host plants, climatic conditions etc, responsible for change in status of 
key pest (Southwood, 1978; Bonato et al., 2007) and host plant selection by herbivore 
arthropod is a major argument in ecology which provides base lines for developing any 
pest control strategy (Khan et al., 2011). 
The studies on bio-assay of insecticides in laboratory as well as field, 
determination of population dynamics, the population count, collection and handling of 
insects are first step to determine effective pest management strategy. The small size of 
whiteflies and attraction towards yellow color and orientation behavior toward Iight 
(positive photo-taxis) has however made the counting a hectic and troublesome task. 
Many scientists have tried and are still working on various ecological and management 
aspects viz., natural population fluctuation, dynamics and bio-assay of different pesticide 
molecules for this specific pest. The adults are active fast fliers, get away with a slight 
disturbance and this may be one of the reasons that the capture and handling method of 
adult whiteflies have not been properly addressed (Gupta and Pathak, 2009). 
The population dynamics study is not sufficient to ascribe causality, but requires a 
detailed approach. In last few decades, a number of studies have been conducted to 
describe the host suitability of whiteflies on various host plants (Carabali et al., 2010; 
Naranjo et al., 2010; Kakimoto et al., 2007; Bayhan et al., 2006; Samih, 2005). Life table 
studies were also initiated to examine whitefly mortality dynamics. Interacting sources of 
mortality were considered as weather (dislodgement by severe winds, dust or rain), 
predation (usually by coccinellid beetles), parasitoids, physiological in viability (in eggs 
and nymphs), and insecticides (Ellsworth et al., 1998; Naranjo et al., 1998; Naranjo and 
Ellsworth, 1999; Naranjo, 2001). 
Natural enemies are self regulating and once they are established further 
investments in control are not necessary. Among the natural enemies, indigenous 
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predators play an important role in delaying pest density increases but their contribution 
has - often been undervalued. Bemisia tabaci predators include beetles (Coleoptera: 
Coccinellidae), true bugs (Miridae: Anthocoridae), lacewings (Neuroptera: Chrysopidae), 
mites (Phytoseiidae) and spiders (Araneae). Sengonca et al., (2004) reported that, 
coccinellids were specialist predator of whiteflies. The value of coccinellids in biological 
control of insect pest is enhanced by the predaceous habit of both adults and grubs, which 
contribute to the destruction of pest at a greater density. 
Considering above facts, the experiments were designed with following specific 
objectives- 
Development of monitoring and capturing device for adult whitefly, Bemisia 
tabaci Gennadius 
• Determination of population dynamics of whitefly, B. tabaci on Solanum 
melongena L., Capsicum annuum L., Lycopersicon esculentum Mill., 
Abelmoschus esculentus L. Moench, Vigna radiata L., Wilczek and Vigna mungo 
L., Hepper. 
• Construction of life and fertility tables of whitefly, B. tabaci on Solanum 
melongena L., Capsicum annuum L., Lycopersicon esculentum Mill., 
Abelmoschus esculentus L. Moench, Vigna radiata L., Wilczek and Vigna mungo 
L., Hepper. 
• Relative efficacy of some new and conventional insecticides against whitefly, B. 
tabaci and coccinellids on Solanum melongena L., Capsicum annuum L., 
Lycopersicon esculentum Mill., Abelmoschus esculentus L. Moench, Vigna 	-~ 
radiata L., Wilczek and Vigna mungo L., Hepper. 
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Plate I : Damage caused h% %thitei1y (A & D — Blackish appearance due to development of sooty 
mould on honeydew secretion; B & C — Yellow vein mosaic on okra) 
2. Review of Literature 
LITERATURE REVIEW 
2.1 Economic significance of whitefly (Bemisia tabaci Gennadius) 
Whiteflies and its biotypes are poly-phagous pests of great significance in agriculture 
worldwide (Kontsedalov et al., 2008), hardly exceeding 1.0 mm in length. It belongs to 
family Aleyrodidae from the suborder Homoptera of order Hemiptera having 1,556 
extant species in 161 genera (Martin & Mound, 2007) and associated with 160 host plant 
species from 42 families of 113 plant genera of field and fruit crops, ornamentals, and 
forest trees including weeds (Brown and Bird, 1992). Adults are of snow-white in color 
attributed to the secretion of wax on its body and wings. Adult as well as immature stages 
inhabit and feed on the lower surface of leaves reducing plant vigor by depletion of plant 
sap (Khan et al., 2011). Foliage is contaminated with eliminated honeydew on which 
black sooty mould grows, which reduces the photosynthetic area and lowers the aesthetic 
appearance of ornamentals. Adults of a small number of species, most notably Bemisia 
tabaci (Gennadius) are important as vectors of many virus diseases than as direct pests. 
Under severe infestation of yellow mosaic virus on black gram, the harvest was 
resulted with blank yield (Gupta and Pathak, 2009). An excessive use of pesticides failed 
to control the whitefly (Roditakis et al, 2005) and led to serious problems of resistance 
(Prabhakar et al., 1992). This escalation of problems had prompted many researchers to 
get involved in management studies of whiteflies, so as to check the spread of the viruses 
they are capable of transmitting. Use of action threshold based on monitoring of insect 
pests are the basic practice for decision making in integrated pest management and the 
nature of efforts to do so are greatly affected by the flight behavior and size of the 
concerned insect pest. Monitoring can be performed very easily on weak flying and large 
size insects as compared to minute and fast flying insect's viz., whiteflies and hoppers. 
Information on biological attributes and population dynamics of whiteflies is an 
important key for its successful control; it involves collection and handling as a very first 
step. The small size of whiteflies and attraction towards yellow color and orientation 
behavior toward light (positive photo-taxis) has however made the counting a hectic and 
troublesome task (Holmer et al, 1998 and Ahmad et al, 2010). Many researchers have 
tried and are still working on various ecological and management aspects viz., natural 
population fluctuation, dynamics and bio-assay of different pesticide molecules for this 
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specific pest. Some attempts had been made by different workers on quantitative studies 
of whitefly population employing various methods on different host (Table 1). 
Table 1: Literature available on whitefly counting methods 
S.No. Author Host Method of observation 
I Alicai (1999) Sweet potato NDM 
2 Pasian et Ol., (2000) Chrysanthemum Entire plant counting 
and Gerbera 
3 Zabel et al., (2001) Tomato NDM 
4 Nombela et al., (2001) Tomato Counting on all Ieaves of each 
plant 
5 Mallah et al., (2001) Cotton TMB (Leaf turn method) 
6 Muniz et al., (2002) Tomato and TMB (Leaf turn method) 
Pepper 
7 Leite et al., (2003) Brinjal TMB (Leaf turn method) 
8 Naranjo et al., (2003) Cotton NDM 
9 Ali et al., (2004) Brinjal TMB (Leaf turn method) 
10 Akhtar et al., (2004) Cotton TMB (Leaf turn method) 
12 Sanchez-Pena et al., Brinjal NDM 
(2006) 









14 Sequeira and Naranjo Cotton Abaxial side of single leaf 
(2008) (Leaf turn method) 
15 Muqit et al., (2008) Tomato NDM 
16 Dharne and Kabre Chilli TMB (Leaf turn method) 
(2009) 
17 Gupta and Pathak Black Gram NDM 
(2009) 
18 Castle et al., (2009) Melon vine Fifth.terminal leaf (Leaf turn 
method) 
19 Byrne (2010) Poinsettia Leaf turn method 




2.2 Population dynamics of whitefly under field condition: 
The Bemisia tabaci appears on cotton during Mid-May and its population 
increases gradually until it peaks at the end of July (Ali et al., 2004). The population 
decreases from the first week of August and can no longer be observed by the end of 
September, while contrary to this, Farman-Ullah et al., (2006) suggested that, the 
infestation get commenced from last week of July and continue up to December with the 
maximum population during October. On the other hand, Sharma and Rishi (2004) 
observed the appearance of B. tabaci on cotton from the first  week of June to end of 
September being high between Mid-August and end of September. 
Change in population level is largely attributed to temperature and rainfall 
(Rashid et al., 2003), whereas Hirano et al., (1995), opined that climatic factors did not 
have a major role to play in population fluctuations. The population always tended to 
increase along with quantity of food resources; hence the changes of the quantity of food 
resources seemed to influence the population fluctuations. The operation of regulatory 
processes in population density is influenced largely by both the distance between habitat 
patches and the amplitude of temporal fluctuations of the quantity of food resources. 
According to Nayak et al., (2004), of all abiotic factors contributing the population 
fluctuation, the relative humidity and sunshine hours are major components responsible 
for population build up of the whitefly while maximum temperature, rainfall and wind 
velocity are negatively associated whitefly population. Kharif season sown crop of green 
gram and black gram bean are more vulnerable to the attack of whitefly than zaid season 
(Kumar et al., 2004). 
The physico-morphic characters of the leaves viz., leaf lamina thickness and 
gossypol glands play a significant role in B. tabaci population regulation (Khan et al., 
2010). Leaf area and trichome length also impart a resistance against whitefly in black 
gram (Taggar and Gill, 2012). Similar findings have also been reported by De et al., 
(2005), Pun et al., (2010) and Magar and Nirmal, (2010). Different genotypes, moisture 
contents of leaves, gossypol glands, hair density and length of hair on midrib, leaf veins 
of cotton have the direct bearing on population change of whitefly (Parvez et al., 1997). 
Foda, (2000) in a study opined that, the host preferred for feeding is not chosen 
again for oviposition. The different strata of the host plant canopy (upper, middle and 
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lower leaves) are also reported to influence the population and the highest population can 
be seen on upper leaves approximately 40% of total population, followed by middle and 
lower leaves on cotton (Razaq at al., 2004). On the other hand, on brinjal plants, whitefly 
colonizes all over the plant strata except upper stratum and the total number of whitefly 
larvae were found to be most abundant on middle stratum (Rasdi et al., 2009). Leite et 
al., (2005) also reported similar observations in case of okra. 
The horizontal distribution of adult tobacco whiteflies exhibits an aggregation 
pattern both in aubergine and soybeans, and so did their vertical distribution on the 
aubergine leaves (Hong et al., 2008). Emergence of whitefly starts right from initiation of 
first true leaf of soybean and green gram during June, but remains low in count in 
comparison to cotton. Cotton also enjoys more egg deposition of silver leaf whitefly than 
on soybean and green gram bean. Moreover, nymphs colonized with large population on 
cotton plants, followed by soybean. Similarly, a comparative more colonization of 
whitefly on black gram bean than on green gram is pr'acticaIly apparent (Kumar et al., 
2004). In choice test among collard (Brasslike oleracea L. var. acephala D.C.), soybean 
(G. max (L.) Merr.) and tomato (L. esculentum MilI.), whitefly preferred collard for 
shortest nymphal development and tomato for longest. The hatching percentage was also 
found higher on collard and lower on tomato (Takahashi et al., 2008). 
The intercropping of cowpea has also a good role to play in whitefly population 
build up on cotton. The host plant resistance of genetically engineered cotton genotypes, 
Gossypium hirsutum L., known as Bt-cotton against the whitefly (Bernisia tabaci Genn.) 
is of unstable nature. Some genotypes are highly susceptible to B. tabaci attack while few 
are registered as moderately or highly resistant one (Ashfaq at al., 2010). 
Magar and NirmaI (2010) suggested the first occurrence of whitefly population 
and disease incidence might get influenced by cultivars and months of sowing. Spring 
vegetables such as Citrullus spp., Cucumis spp. Solanum spp. and pulse, Glycine max, 
mainly help in the pre-cotton season build-up of whitefly populations in addition to early 
sown cotton (Rafiq et al., 2008). 
The crop age has an apparent impact on colonization of whitefly. The B. tabaci 
prefers 30 days old tomato plant for colonization (Toscano et al., 2002) and 60 days old 
crop of okra (Hasan at al., 2008). As far as leaf age is concerned, the Parabemisia 
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myricae (Kuwana) prefers incompletely expanded growing leaves of lemon however; 
Dialeyrodes citri (Ashmead) and Aleurothrixus floccosus (Maskell) exhibit a greater 
fondness for young and completely expanded leaves (Walker and Zareh, 1990). It seems 
that the age preference of whitefly species also varies with respect to host plants. 
The whitefly prefers external perimeter of greenhouses compared to open field 
crops or uncultivated areas which may be a reason behind significant T. vaporariorum 
adult movement between indoor and outdoor patches (Nannini et al., 2009). 
. In okra, a lower whitefly population can be recorded from the crops sown in 
December-April followed by an increased and maintained at the higher level up to 
November. A high migration from one to another plantation is another important 
phenomenon in spatial and temporal population dynamics of B. tabaci biotype B on two 
successive okra crops (Leite et al., 2005). 
Agronomic practices like excessive use of nitrogen and irrigation also play a 
significant role in population build-up of whitefly, whereas alteration in sowing date did 
not exhibit any significant influence on the same (Dhawan and Simwat, 1998). Both adult 
and immature whitefly responds positively to application of nitrogen on cotton (Bi et al., 
2003). The levels of glucose and fructose were also found positively correlated with 
whitefly densities particularly in June-planted cotton (Bi et al., 2005). High potassium 
content in leaves of cucumber has a negative influence on whitefly population growth 
(Lu et al., .2007). Sattar et al., (2005) observed a negative correlation between the 
incidence of whitefly with increasing nitrogen and protein contents in the leaf extracts of 
the cucurbits. 
Leaf infection of Gemini viruses transmitted by whitefly itself has a negative 
influence whitefly development and longevity (Sidhu et al., 2009). Cotton leaf curl virus 
infection reduces the fecundity and longevity of B. tabaci compared with non-viruliferous 
whiteflies. Female whiteflies survived longer than the male irrespective of their being 
viruliferous or non-viruliferous. In contrast, no significant difference in the reproductive 
rate per generation between those released on infected and . healthy tomato plants was 
observed by Matsuura and Hoshino (2009). 
2.2.1 Impact of abiotic factors: 
LITERATURE REVIEW 
A number of workers have studied the biological aspects of whitefly species 
under different set of environment viz., temperature (Han et al., 2013; El-Helaly et at., 
1971; Butler, 1983; Zalom et at., 1987) and host plants (Sharaf, 1985; Cherry, 1980; 
Coudriet et al., 1985 & 1986). Pervasive effects of temperature on biochemical and 
physiological processes are thought to play a fundamental role in shaping the distribution 
and abundance of organisms (Yu et al., 2012). The effect of temperature on the 
development of Bemisia tabaci has been studied extensively in both laboratory as well as 
under field condition on many host plants viz., green gram (Vigna radiata), black gram 
(Vigna mungo), tomato (Lycopersicon esculentum), chili (Capsicum annum), okra 
(Abelmoscus esculentus), brinjal (Solarium melongena), cotton (Gossypium hirsutum) 
cucurbits, crucifers and ornamentals etc. Females of both B. tabaci and T vaporariorum 
are heat tolerant specifically the females of B. tabaci in comparison to T. vaporariorum 
(Liu et al., 2007; Hu et al., 2011). Sudden rise in temperature also reported to reduce the 
fecundity of T. vaporariorum. The survival of T. vaporareorum decreased faster than B. 
tabaci (Cui et al., 2007). Moreover, Zalom et al., (1987); Verma et al., (1990); Wang and 
Tsai (1996); Bosco and Casiagli (1998); Gupta et al., (1998); Sengonca and Liu (1999); 
Muniz (2000); Bao-li (2D03); Fekrat and Shishehbor, (2004); Lin et al., (2004); Yang and 
Chi (2006); Bonato et al., (2007); Manzano and Lenteren, (2009); Guo et al., (2012) and 
Albergaria-Nuno and Cividanes, (2002) are some of the pioneer studies on effect of 
temperature and humidity on whitefly development. 
2.2.2 Impact of Host Plants: 
The preference of host plants is also reported to vary in accordance with available 
heterogeneity of crop plants. For example, Coudriet et al., (1985) in a study suggested 
that the time required by Bemisia tabaci (Gennadius) to complete development from egg 
to adult was affected by the host plant to which it was confined. Further, when the 
whitefly (Bemisia tabaci Genii.) was reared on cucumber, eggplant, squash, tomato 
plants, showed a varying development response. In a follow up study, Costa et al., (1991) 
also observed similar findings however all the parameters are not different each time. 
They reported insignificant difference between oviposition rates on lettuce (Lactuca 
sativa L.) and cantaloupe (Cucumis melo L.). However, a greater offspring survival was 
10 
LITERATURE REVIEW 
recorded on cantaloupe than on lettuce. In case of female longevity, a minor difference 
among populations reared on the same host plant or within populations reared on 
different hosts has been observed by Bethke et al., (1991). Moreover, the females 
originating from poinsettia produced significantly more eggs if reared on either poinsettia 
or cotton than did females from the cotton population. 
Under cooler outdoor conditions, whiteflies developed significantly slow from 
egg to adult on alfalfa plants than on to cotton and the percentage of adult eclosion on 
alfalfa was significantly lower on alfalfa than on cotton. The percentage of whitefly 
survival from egg to adult on alfalfa, broccoli, cotton, and zucchini however, did not 
differ significantly in the greenhouse study. The egg hatching rates on different plants 
also did not vary greatly along with mean developmental time from egg to adult on the 
host plants such as alfalfa, broccoli, cantaloupe, cotton and zucchini in a greenhouse (Yee 
and Toscana, 1996). 
Developmental time from egg to adult is influenced by the host plant and ranges 
from 17.3 days on eggplant to 20.9 days on garden bean as reported by Tsai and Wang, 
(1996). The highest average number of eggs Iaid per female and the female longevity can 
be observed on eggplant followed by tomato in addition, the maximum intrinsic rate of 
natural increase (rm) for B. argentifolii was apparent on eggplant. The eggplant was the 
most suitable host for B. argentifolii whereas garden-bean was the least suitable among 
five tested commercial vegetables (Kakimoto et al., 2007). In the absence of egg plant, 
the order of preference among five host species was tomato > cabbage > pepper > 
tobacco> cotton. The egg Iaying order was cabbage > tomato > cotton, and tobacco > 
pepper (Cao et al., 2008). However, in the presence of cucumber, eggplant, pepper, 
cotton, and sweet potato, the highest selectivity of B. tabaci was apparent on cucumber 
and the lowest selectivity on pepper (Zhao et al., 2009). 
In the absence of cultivated host plants the whitefly species may find weeds as 
suitable hosts where they can survive and reproduce. Among the 18 weed species studied, 
B. argentifolii showed a colonization preference for Sonchus oleraceous L. and Solanum 
nigrum L. followed by Conyza canadensis L. (Cronq.), Euphorbia elioscopia L., E. 
peplus L., and spontaneous clover, Trifolium repens L. The life table statistics also 
corresponds to the ranking of host preference as colonization does (Calvitti and Remotti, 
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1998). Among, Ageratum houstonianum Mill., Bidens pilosa L. var. radiata Sch. Bip.; 
Crassocephalum crepidioides (Benth.) S. Moore; Eclipta prostratan L.; Emilia 
sonchifolia var. javanica, and Solanum nigrum L., the S. nigrum was the most suitable 
wild host and E. sonchifolia the poorest for B. argentifolii moving from crops to a 
transient habitat (Shun and Nan, 2002). In the presence of Amaranthus retroflexus, 
Chromolaena odorata, Desmodium tortuosum, Euphorbia heterophylla and Malvastrum 
coromandelianum, the Amaranthus retroflexus and M. coromandelianum were 
considered poor hosts for both populations, due to the low fecundity and survival of eggs, 
pupae and adults. It was estimated that B. tabaci could achieve 13-22 generations per 
year (Gachoka et al., 2005). Even though, the reason of host preference among weed 
plants is not known yet similar pattern of host plant preference among whitefly species 
has been reported. 
As far as the superiority among the biotypes is concerned, the Q biotype of 
Bemisia tabaci has the ability to displace B biotype (Xu et al., 2006; Hu et al., 2011; Jun-
bo et al., 2012; Chu et al., 2012). The development of Q-biotype was recorded faster than 
the B-biotype on S. nigrum and D. strarnonium and most of the reproductive parameters 
of Q-biotype was found greater than those for the B-biotype (Muniz, 2000). In the midst 
of cotton, tomato and poinsettia, the species of B. tabaci (B and Q) prefers to settle on 
nutritionally superior tomato, but at the same time it prefers nutritionally inferior 
poinsettia for egg Iaying, favoring optimal oviposition theory for host plant preference. 
However, the nymph survivorship of B and Q species is reduced and immature 
developmental duration from egg to adult markedly prolongs on poinsettia as compared 
to cotton and tomato and hence, supporting the optimal foraging theory.. Females of B 
and Q putative species of B, tabaci preferentially ovipositing on poinsettia may be a 
trade-off between nymph performance and the avoidance of natural enemy (Iiao et al., 
2012). Both the biotypes (B and Q) exhibit a clear variation in their traits (Iida et al., 
2009). The B-biotype successfully develops to become adult on only one of five tested 
cultivars of kidney bean, whereas the Q-biotype could utilize all the test plants including 
beans and vegetables as hosts regardless of the cultivar. This finding suggests that the 
determination of host plants in B. tabaci is greatly influenced both by plant species and 
cultivar. In addition, there is a high possibility that the Q-biotype has the ability to adapt 
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to a wider range of plant species and cultivars compared with the B-biotype (Hu et al., 
2011). 
Soybean is the other crop that also exhibits a varying development response 
probably due to its attractiveness to adults and oviposition preference (Etore do Valle et 
al., 2012). Among soybean, adzukibean and green gram, the development from egg to 
adult took longer time on adzukibean and the shorter on soybean. The female longevity 
differ significantly from each other, while the male survived for longer periods on 
soybean compared to green gram. The female fecundity, net reproductive rate and the 
intrinsic rate of increase (rm) was highest on soybean (Chen et al., 2003) as also reported 
by others (Mansaray and Sundufu, 2000; Musa and Ren, 2005). In the presence of 
soybean, adzukibean and green gram, silver leaf whitefly (B. argentifolii) preferred 
soybean taking less time to develop from egg to adult and to double its population. 
Among cucumber, Cucumis sativus L., cauliflower, Brassica oleracea L., rape, 
Brassica campestris L. and lettuce, B. tabaci preferred cauliflower most, followed by 
cucumber, cole and lettuce (Yang et al., 2004). However, in a study comprising 21 
vegetables belonging cucurbitaceous, cruciferous and solanaceous taxonomic groups 
along with heading fennel, B. tabaci exhibited maximum fondness to watermelon under 
field conditions (Wu et al., 2004). Whitefly did not exhibit a marked variation between 
cucurbits like Citrullus lanatus, Citrullus vulgaris var. fistulosus and Cucumis melo 
(Sattar et al., 2004) while, cucumber in between hairy black gram, bitter cucumber and 
sponge black gram had a maximum fondness for the B. tabaci (Xu et al., 2008). 
Even the variation has been observed among the plant originated biotypes of 
cassava and okra biotypes of B. tabaci. Cassava was preferred for whitefly landing and 
oviposition but did not oviposit on okra. The biotype of whitefly collected from okra 
preferred okra, oviposited on eggplant, tomato, garden egg and cowpea but did not 
oviposit on cassava. The okra biotype developed on all hosts except cassava, but survived 
only marginally on cabbage and pepper, while the cassava biotype did not develop on 
okra, cabbage and pepper (Omondi et al., 2005). On chili, the whitefly density and 
oviposition rate had a positive correlation with trichome density and negative relation 
with cuticle thickness of leaves. The Capsicum annuum showed a maximum resistance 
against whitefly than C. frutescens, C. chinense, C. baccatum on the basis of adult 
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survival and oviposition rate (Firdaus et al., 2011). A distinct variation between host 
plants showing difference in gross fecundity rate, gross fertility rate, mean age gross 
fecundity and fertility, mean egg hatch, parameters of Bemisia tabaci and B. argentifolii 
on cotton and rapeseed was recorded but the differences were non-significant with 
respect to gross hatch rate, net fecundity rate, net fertility rate, mean age net fecundity 
and fertility, number of eggs femalelday and daily reproductive rate in both species 
(Samih and Izadi, 2006) 
The combinations of host plants along with influence of abiotic factors like 
temperature have also been analyzed and it is apparent from the literature that influence 
was further categorized when other factors included. The cucumber, among rest of the 
tested plants viz., cucumber, cantaloupe, squash, and watermelon, exhibited preference 
for 'B' biotype of Bemisia tabaci at three constant temperatures (Bayhan et al., 2006). 
Similarly, the oriental melon revealed a favor for whitefly among bell pepper, oriental 
melon, and eggplant (Han et al., 2012). 
On the other hand whitefly did not exhibit any marked variation in development 
and demographical attributes on infested leaves collected from the field of cucumber 
(Cucumis sativus L.) zucchini (Cucurbita pepo L.) eggplant (Solanurn melongena L.) and 
cotton (Gossypium hirsutum L.) under confined condition (Samih, 2005). 
Polyploidization has played an essential role in the diversification of seed plants 
and often has profound effects on plant physiology and morphology. Yet, little is known 
about how plant polyploidization has shaped the ecology and evolution of interactions 
between phytophagous insects and their hosts. Polyploidization could either facilitate or 
impede colonization of new hosts. Greya politella (Lepidoptera: Prodoxidae) is highly 
specialized on plants in the genus Lithophragma (Saxifragaceae) throughout most of its 
geographic range. In central Idaho, some populations have shifted to the related 
Heuchera grossulari folia, a plant that has repeatedly undergone autopolyploidization. 
Previous studies have shown that populations feeding natively on H. grossulariifolia 
prefer tetraploids to diploids in naturally mixed stands. Here it was further to see whether 
this difference is caused by an inherent preference for tetraploids, or if the preference in 
present Heuchera-feeding populations has evolved over time. Moths from a strictly 
Lithophragma feeding population were tested for preference of diploid or tetraploid H.. 
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grossulariifolia, using a combination of field experiments and caged choice trials. In all 
trials, attack rates on these non-hosts were very low, with no observable difference 
between ploidies. In addition, there was little evidence that females manipulated their 
clutch sizes when ovipositing into different plant species or ploidy levels. Hence, the 
local shift from Lithophragma to Heuchera in central Idaho is not due to failure of the 
moths to discriminate between these plant species. Furthermore, the higher attack rates on 
tetraploids in native H grossularijfolia-feeding populations cannot be caused by a higher 
initial preference for these plants, but must instead be a result of differences in plant 
phenology and/or selection acting on local populations. 
The high diversity of phytophagous insects has been explained by the tendency of 
the group towards specialization; however, generalism may be advantageous in some 
4 
environments. The cerambycid, Apagomerella versicolor exhibits infra-specific 
geographical variation in host use. In northern Argentina it is highly specialized on the 
herb Pluchea sagittalis (Asteraceae), while in central and southern areas it uses seven 
Asteraceae species. Host specific geographical variation from ecological and 
evolutionary perspectives were investigated field host availability and use across a wide 
latitudinal range, and performed laboratory studies on insect oviposition preference and 
larval performance and mitochondria/ DNA (mt DNA) variation in a phylo-geographical 
framework. Geographic variation in host use was unrelated to host availability but was 
highly associated with laboratory oviposition preference, larval performance, and 
mtDNA variation. Genetic studies revealed three geographic races of A. versicolor with 
gene flow restriction and recent geographic expansion. Trophic generalism and 
oligophagy within A. versicolor seem to have evolved as adaptations to seasonal and 
spatial unavailability of the preferred host P. sagittalis in cooler areas of the species' 
geographic range. No single genotype is successful in all environments; specialization 
may be advantageous in environments with uniform temporal and spatial host 
availability, while being a trophic generalist may provide an adaptive advantage in host-
constrained environments. 
To test the hypothesis that natural enemy populations differ in their behavioural 
responses to plants or to plant allelochemicals, Kester and Barbosa (1994) compared the 
populations of gregarious endoparasitoid, Cotesia congregata (Say) Hymenoptera: 
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Braconidae) that differed in their historical and present exposure to tobacco. The major 
hosts for both populations were Munduca sexta L., and M quinquemaculata (Uaworth) 
(Lepidoptera: Sphingidae), but these hosts were typically encountered on tobacco by 
parasitoids in one population (Upper Marlboro) and tomato by parasitoids in another 
population (Wye). Early in season, Nye parasitoids preferred to oviposit in M. sexta on 
tomato rather than on tobacco and upper Marlboro parasitoid showed no preference; 
neither of the strains originating from the two populations showed a landing preference 
for tobacco or tomato in flight chamber trials, but upper Marlboro parasitoids search 
longer on tomato. When nicotine solutions were applied to tobacco leaf, searching 
response of upper Marlboro parasitoids were enhanced by 0.001-1.0 /o nicotine, and 
searching responses of wye parasitoid were decreased by 0.001-1.0% nicotine. 
Myres et al., (1981) in a study suggested that a contagious egg distribution causes 
overcrowding of larvae on some plants but insures low levels or no attack other plants in 
parallel. This prevents 'extinction of plants and insects. An experiment on Cactoblastis 
moth revealed the selection of plants with characteristics which may increase the success 
of their larvae. Field observations and cage experiments indicate that large, green 
cactuses near previously attacked cactuses receive more eggs. Plants which are actively 
photosynthesizing are also more attractive as oviposition sites. These oviposition 
preferences contribute to the observed contagious egg distribution. 
2.3 Chemical control 
Among number of pest control options, only chemical control method responds 
quibkly and rapidly and is a primary strategy for the management of whitefly but 
sustaining it for a long time is difficult (Palumbo et al., 2001). Conventional management 
of whitefly with old active ingredients depends on spray coverage and deposition (Sharaf, 
1986). According to Palumbo et al., (2001), the repeated applications of these chemicals 
are important which results sometime in the development of resistance among whitefly. 
Recently numerous molecules have been introduced in to the market to combat the 
whitefly menace. A considerable amount of research has been conducted over the past 30 
years on the role of chemicals to control whiteflles (Sharaf, 1986; Dittrich et al., 1990). 
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Some new molecules such as insect growth regulators (IGRs) are getting more 
attention of scientists as a good substitute (Ali et al., 2005). IGRs (buprofezin and 
pyriproxyfen) were used as key factor in the resistant management, integrated 
management of whitefly in. USA (Ellsworth and Martinez-Carrillo, 2001), and reducing 
the number of insecticides treatments applied for whitefly control in the coming years in 
Arizona, USA (Ali et al., 2005; Simmons et al., 1997). Buprofezin prevents the adult 
emergence from the pseudopupa of Bemisia tabaci (Valle et al., 2002). The neonicotinoid 
insecticides (imidacloprid) interfere with the nicotinic acetylcholine receptor of the insect 
nervous system (Ali et al., 2005; Yamamoto, 1996). 
Pyriproxyfen and buperofezin are most prominent members of insect growth 
regulators group (IGR) (Palumbo et al., 2001), however, buperofezin was the first 
selective IGR. Both the compounds are effective against the immature stage of whitefly 
by inhibiting the incorporation of N-acetyl - glucosamine into chitin and interfering with 
cuticle formation (Kanno et al., 1981) resulting into failure of ecdysis. On the other hand 
pyriproxyfen disrupts normal juvenile hormonal balance (Dhadialla et al., 1998) resulting 
into suppression of embryogenesis, metamorphosis, and adult formation (Ascher and 
Eliyahu, 1988; Ishaaya and Horowitz, 1992, 1995). It is not effective against adult stage. 
Pyriproxyfen is reported to affect all immature stages while buprofezin is particularly 
first and second instar stage (Beevi and Balasubramanian, 1991). To improve 
compatibility between chemical and biological controls, the use of selective insecticides 
such as insect growth regulators is crucial (Qureshi et al., 2009). In cucurbits, the use of 
pyriproxyfen has been shown by others to be an effective method of reducing the number 
of sap-sucking insects, especially silverleaf whitefly, B. tabaci (Gennadius) Biotype B. A 
comparison between pyriproxyfen and buprofezin was made on bitter melon crop for the 
control of populations of silverleaf whitefly and for their effects on fruit production. 
Pyriproxyfen controlled silverleaf whitefly and tended to have heavier fruits than the 
control treatment and reduced the abundance of nymphs and exuvia. Buprofezin showed 
no evidence in controlling silverleaf whitefly compared with the pyriproxyfen and control 
treatments. Neither pyriproxyfen nor buprofezin had any effect on the number of 
harvested fruit or overall fruit yield, but the average weight per fruit was higher than the 
control treatment. Pyriproxyfen was effective in controlling whitefly populations in bitter 
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melons, and both pyriproxyfen and buprofezin may have the potential to increase yield. 
Their longer-term use may increase predation by natural enemies as they are species-
specific and could favour build up of natural enemies of silverleaf whitefly. Thus, the 
judicious use of pyriproxyfen may provide an effective alternative to broad-spectrum 
insecticides in small-scale cucurbit production. In a similar study, Ishaaya and Horowitz 
(1995) observed an apparent inhibition of egg-hatch of T vaporariarum (Westwood) on 
the lower surface of cotton leaves, when their upper surface was treated with 
pyriproxyfen, indicating a pronounced translaminar effect. In a comparative study of 
pyriproxyfen and thiamethoxam on B. tabaci biotype B, ovicidal effect of pyriproxyfen 
was found eight times higher than that of thiamethoxam at the recommended 
concentration. The nymphal mortalities of both insecticides treated on the third instar 
stage were over 85% however, thiamethoxam was very effective against adults, but the 
activity of pyriproxyfen was relatively low. It exhibited root up-take systemic effect on 
nymphs and adults of B. tabaci. Marked residual impact of pyriproxyfen and 
thiamethoxam was also seen, particularly thiamethoxam maintained high control effect 
with over 90% up to 7' days after treatment (Lee et al., 2002). 
Studies on chemo-sterilant impact of pyriproxyfen were conducted on greenhouse 
whitefly by using yellow fabric lures coated with one mg of pyriproxyfen per cm2. A 
drastic suppression of whitefly populations was recorded on bean plants in laboratory and 
glasshouse experiments. Numbers of eggs and larvae were reduced practically to zero 
over a period of several weeks (Oouchi and Langley, 2005). A rapid development of 
resistance in whitefly was recorded against these growth regulators (Crowder et al., 
2006). It was suggested that growers may be able to prolong the usefulness of 
pyriproxyfen by applying lower toxin concentrations and promoting susceptible 
populations in refuges because, the resistance evolved faster when susceptibility to 
pyriproxyfen was greater in susceptible males than susceptible females. In contrast, 
resistance evolved slower when susceptibility to pyriproxyfen was greater in resistant 
males than resistant females. 
Pyriproxyfen is ;~; '. ctically non-toxic to bees. In this context, De Wael et al., 
(1995) found that bumblebee Bombus terrestris colonies developed normally after 
feeding on pyriproxyfen-sucrose solution. Effects of pyriproxyfen were evaluated in the 
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laboratory on larvae, pupae, and adults of the endoparasitoids Enearsia pergancliella 
Howard, E. transvena (Timberlake), and E. formosa Gahan, as well as on their host, 
Bemisia argentifolii Bellows & Perring and was found effective in controlling B. 
argelltifolii, Safer to E. pergandiella, and relatively safe to E. transvella, but relatively 
toxic to E. formosa, especially pupae (Liu and Stansly, 1997). 
The use of pyriproxyfen under row covers controls whitefly, reduces fruit damage 
and increases the size, weight, and quality of fruit, and may also control other sap-
sucking insects (Qureshi et al., 2007). 
Masao et al., (2007) utilized the whitefly attraction to the yellow color and an 
excellent un-hatching activity of pyriproxyfen against whitefly using yellow tape. The 
combination suppressed the whitefly when it was applied as a preventive measure. 
Additionally, the tape formulation reduced the worker's exposure and environmental 
impact by avoiding direct spraying. 
Crowder et al., (2007) sprayed pyriproxyfen on sweetpotato whitefly, Bemisia 
tabaci (Gennadius) (B biotype) and measured survival for males and females from a 
susceptible strain and a laboratory-selected resistant strain, as well as for hybrid female 
progeny from crosses between the strains. In all tests, survival was higher for the resistant 
strain than the susceptible strain, but did not differ between sexes in each strain. Survival 
to the adult stage did not differ between eggs and nymphs directly exposed to sprays. For 
susceptible and hybrid individuals, survival was lower on leaves collected the day of 
spraying than on leaves collected two weeks after spraying. In contrast, survival of 
resistant individuals did not differ based on the timing of exposure. Dominance of 
resistance to pyriproxyfen depended on the type of exposure. Resistance was partially or 
completely dominant in direct exposure bioassays and on leaves collected two weeks 
after spraying. Conclusively he opined that intensive use of pyriproxyfen will help in 
developing resistance in whitefly. On the other hand, Satoshi et al., (2007) exposed the 
whitefly adults to a tape formulation of pyriproxyfen for 5 minutes in a plastic cylinder 
(7cm dia x 18 cm) and allowed them lay eggs for 24 hours on a bean leaf which bore 
eggs laid by untreated adults. In reciprocal experiments, untreated adults were allowed to 
lay eggs on a bean leaf which bore eggs laid by treated adults. The mortality of eggs laid 
by untreated adults exposed to treated adults was significantly higher than that of control 
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eggs. These findings showed that pyriproxyfen was transported by B. tabaci adults which 
were exposed to the tape formulation. 
Another novel insecticide, spirornesifen belonging to the new chemical class of 
spirocyclic phenyl-substituted tetronic acids, with a unique mode of action was tested 
against the greenhouse whitefly, Trialeurodes vaporariorum Westwood (Homoptera: 
Aleyrodidae) on strawberry, Fragaria ananassa (L.). Egg hatching inhibition by 80% and 
100%, respectively was observed at 0.5 and 1.0 mg /liter, whereas at concentrations of 
3.1, 3.0, and 10.0 mg /liter, respectively, it killed 100% of the first, second, and third 
instar nymphs. It was found less toxic to adults as compared to nymphs. Comparatively, 
the toxicity was recorded higher to pyriproxyfen and lower to buprofezin (Bi and 
Toscano, 2007). 
Basit et al., (2013) investigated the effects of various mixtures of neonicotinoid 
and insect growth regulator against a susceptible and a resistant strain of whitefly and 
recorded potentiation ratio (PR) greater than I suggesting synergistic interactions 
between insecticides. From this study it was suggested that, the mixtures of 
neonicotinoids with buprofezin or pyriproxyfen at a 1:1 ratio could be used to restore the 
efficacy of these neonicotinoids against B. tabaci. 
Of all the conventional insecticides, synthetic pyrithroids are reported to be most 
effective in bringing down the whitefly population (EIlsworth and Watson, 1996; 
Prabhaker et al., 1998) and are primarily effective against the whitefly adults (Palumbo et 
al., 2001). The efficacy against nymphs is however difficult to achieve, because of their 
immobility and feeding on lower surface of leaves. If adults are continually moving into 
fields,  frequent applications of foliar sprays are be required to prevent B. tabaci 
populations from causing direct crop damage or transmitting whitefly borne viruses 
(Berlinger et al., 1993; Schuster et al., 1996). The nicotinoids are referred as 
nitroquanidines, nitromethylenes and chioronicotinyls, and most commonly as the 
neonicotinoids (Yamamoto et al., 1995), causing irreversible blockage of postsynaptic 
nicotinergic acetylcholine receptors (Bai et al., 1991; Liu and Casida, 1993). 
ImidacIoprid was the first nenicotinoids used to control whitefly (Plaumbo et al., 200I; 
Mullins and Engle, 1993). It is a stomach poison and also absorbed by the roots and 
transported mainly in the xylem where it is distributed evenly throughout young, growing 
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plant tissues (Mullins, 1993). Application of imidacloprid through drip irrigation can 
efficiently deliver the compound directly to the active root system where it remains in an 
aqueous solution for extended periods of time (Palumbo et al., 2001). Due to its rapid 
plant uptake and systemic translocation within newly emerging plants, prophylactic 
applications of imidacloprid have been reported to reduce the incidence of aphid-borne 
viruses (Boiteau and Singh, 1999; Gourmet et al., 1996). Neonicotinoid insecticides 
(imidacloprid, acetamiprid and dimethoate) interfere with the nicotinic acetylcholine 
receptor of the insect nervous system (Ali et al., 2005; Yamamoto, 1996). Ahmad et al., 
(2001) reported a very high resistance to dimethoate and deltamethrin, and a moderate 
resistance to monochrotophos. Concurrently, whitefly resistance acephate, fenpropathrin, 
lamdacyhalothrin and bifenthrin mostly remained still low. 
Acetamiprid is broader spectrum and safer to pollinators than other members in 
second generation group (Palumbo et al., 2001; Yamada et al., 1999). Soil application is 
comparatively more effective than imidacloprid (Takahashi et al., 1992). Thioclorpid is 
the most recent introduction in second generation group of neonicotinoids. Khan et al., 
(2000) recorded no significant difference among the products viz., Deltaphos 10+350EC 
(Deltamethrin + Triazophos), Azocord 44 EC (Cypermethrin + Monocrotophos), Azofas 
42 EC, (Alphamethrin + Monocrotophos) Cytac 24 EC (Cypermethrin + Amitraz), Laser 
25 EC (Cypermethrin + Dimethoate) and Polytrin-C 440 EC (Cypermethrin + 
Profenofos) applied four times for controlling sucking insect pests and bollworms. 
Mortality up to 96.67- 100.00% and 91.02-95.57% of thrips, jassid and whitefly with 
above pesticides was found, respectively. 
The efficacy of new insecticides against sucking insect pests for example 
dimethoate 30 EC, triazophos 40 EC, fenpropathrin 30EC, imidacloprid 17.8 SL, 
spinosad 45 SC, Eco neem 3% and standard check acetamiprid 20 SP, one day after 
spraying Fenpropathrin showed superior efficacy in bringing down all the sucking pest 
population followed by Dimethoate, imidacloprid and standard check acetamiprid. 
dimethoate and imidacloprid were most effective against aphid and dimethoate alone was 
most effective on leafhopper, whitefly and thrips at three days after spraying which were 
found to be superior over other treatments followed by imidacloprid, acetamiprid, 
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triazophos, fenpropathrin, eco-neem and spinosad. The similar trend was also observed 
even at seven days after spray (Shivana et a)., 2011). 
According to Borah et al., (1996), among dimethoate and malathion, best impact 
was found with dimethoate at 15 and 30 days after germination followed by dimethoate 
0.03 percent at 15 days after germination +malathion at 30 days after germination. The 
use of cotton as trap crop, sown one month ahead in between the green gram rows with 
single spray of dimethoate at 15 days after germination of green gram controls whiteflies 
as well as yellow mosaic virus effectively. An experiment conducted by Khattak et al., 
(2004) to evaluate the efficacy of acetamiprid 20 SP, thiomethaxam 25 WG, difenthuran 
500 EC, methamidophos 60 SI and imidacloprid 200 SL revealed a significant reduction 
in population of whiteflies even at 240 hours after spray. On the other hand, Awan and 
Saleem (2012) when applied four insecticides alone and in combinations like 
cypermathrin 10 EC, deltaphos 360 EC (deltamathrin with triazophos), deltaphos 360 EC 
+ confidor 200 SL (deltamathrin with triazophos and imidacloprid), cyperinathrin 10 EC 
with confidor 200 SL (imidacloprid) found none of the insecticides or combinations 
effective for the control of B. tabaci. 
Among acetamiprid, imidacloprid and thiomethaxam, the highest rate of reduction 
against adult (87.5%) and nymphs (82.4%) after three sprays was observed with 
thiomethaxam. In autumn plantation acetamiprid was found least effective causing 67.3 
and 60.1% reduction of adults and nymphs. However, it was also less toxic to 
coccinellids (Al-Kherb, 2011). 
Haggag and Farghaly (2007) investigated the impact of metalaxyl (Ridomil plus 
50% WP) and chloropyrifos-methyl (Reldan 50% EC) alone or as mixture against A. 
solani and Bemrsia tabaci (Genn.). The chlorpyrifos-methyl (125ppm) and metalayl + 
chlorpyrifos-methyl (75 + 125 ppm, respectively) treatments were found effective in 
reducing the population of immature stages of B. tabaci by 65.7 and 84.0% on tomato 
and eggplant respectively. In field applications, the tested pesticides reduced the early 
blight disease severity on tomato and eggplant after foliar sprays. The chiorpyrifos-
methyl and metalaxyl + chlorpyrifos-methyl mixture were found more effective against 
B. tabaci, while the metalaxyl was ineffective. Whereas Elenkov et al., (1980), reported 
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about 80% reduction in fecundity of Trialeurodes vaporariorum (Westw.) with the 
application of same fungicide. 
He et al., (2013) assessed the effects of sublethal and low-lethal concentrations of 
four widely used insecticides on the fecundity, honeydew excretion and feeding behavior 
of B. tabaci adults. The probing activity of the whiteflies feeding on treated cotton 
seedlings was recorded by an Electrical Penetration Graph (EPG). The results showed 
that imidacloprid and bifenthrin caused a reduction in phloem feeding even at sublethal 
concentrations. In addition, the honeydew excretions and fecundity levels of adults 
feeding on leaf discs treated with these concentrations were significantly lower than the 
untreated ones. While, sublethal concentrations of chlorpyrifos and carbosulfan did not 
affect feeding behavior, honeydew excretion and fecundity of the whitefly. An 
antifeedant effect of the imidacloprid and bifenthrin on B. tabaci was clearly apparent, 
whereas behavioral changes in adults feeding on leaves treated with chlorpyrifos and 
carbosulfan were more likely caused by the direct effects of the insecticides on the 
insects' nervous system itself. Besides the lethal effect, the sublethal concentration of 
imidacloprid and bifenthrin impairs the phloem feeding, i.e. the most important feeding 
trait in a plant protection perspective. 
Qureshi et al., (2009) tested the efficacy of pyriproxyfen and buprofezin for their 
impact on crop yield, predation and efficacy to control the whitefly in bitter melons and 
found pyriproxyfen to be effective in controlling whitefly populations. Their potential to 
increase the yield was also noted and it was opined that their longer-term use may 
increase predation by natural enemies as they are species-specific and could favor build 
up of natural enemies of whitefly. Ma et al., (2010) has also reported the juvenile 
hormones to be safe for vertebrates. 
Apart from development of resistance, the destruction of beneficial insects is 
another drawback of pesticide indiscriminate uses. It is therefore, mandatory to evaluate 
the suitable products to be used in plant protection strategy. In an integrated control 
program, it has become important to utilize insecticides with minimal toxicity to natural 
enemies of pests. Such practice might help to alleviate the problems of pest resurgence, 




The ladybird beetle Coccinella septempunctata L. (Coleoptera: CoccineIlidae) 
mainly free-living predatory species that consumes a large number of prey during 
lifetime. Therefore, it is considered to be beneficial to agricultural crops, and contributes 
to the regulation of population of insect pests on which it feeds. Among others the 7-
spotted lady bird beetle, Coccinella septempunctata L. has attracted considerable 
attention as biological control agent because of its potential to control many soft-bodied 
insect pests particularly the aphid on which it feeds voraciously in the immature as wells 
as mature stages {Sama1 and Misra, 1982). The fourth instar larvae of this predator are 
more voracious than larvae of other instars (Rizvi et al., 1994). Vostrel (1991) stated that 
most of times tested fungicide, acaricides, insecticides (carbamates & synthetic 
pyrethroids), exerted negative effects to varying degrees on all stages of Coccinella 
septempunctata. Average mortality was lowest for acaricides, while fungicides were 
slightly more toxic. Insecticides nearly always caused comparatively higher mortality of 
all development stages, but adults were more resistant in many cases. 
Solangi et al., (2007) studied the comparative toxicity of different insecticides 
viz., confidor, talstar, sumialpha, polo, danitol, steward, tracer and proclaim against 4th 
instar grub of seven spotted beetle Coccinella septempunctata L. It was observed that 
denitol was comparatively more toxic with 72% and 90% mortality at 96 hours and one 
week intervals respectively. While Tracer was less toxic with 30% and 38% mortality at 
96 hours and one week intervals respectively. 
2, 
3. Materials and Methods 
MATERIALS AND METHODS 
Experimental site: 
The present investigation was carried out under natural conditions during spring, summer 
and autumn periods of 2008 to 2011 at experimental fields and also under laboratory 
condition in the Department of Plant Protection, Faculty of Agricultural Sciences, 
Aligarh Muslim University Aligarh, U. P. (India). The Aligarh is located in the western 
part of the state of Uttar Pradesh at a distance of \about 132 km from New Delhi, the 
capital of India. It spread from 27°54' North latitude to 78°05' East latitude. 
Climate and weather of experimental site: 
The climate in Aligarh is of subtropical type with three well defined seasons: winter, 
summer and monsoon. Winter season starts from November and continues up to first 
fortnight of April, whereas, summer sets in May. Months of May and June are the hottest, 
wherein maximum day temperature plummets to 48 °C. The second half of December and 
January are usually the coldest period. Monsoons normally start in the first week of July 
and continue with appreciable amount up to the first week of September. Annual rainfall 
of Aligarh district averages 315 mm of which 75-80% is received from second half of 
July to first week of September. 
Soil type: 
The soil of experimental fields was illitic fine sandy loam. The physicochemical 
properties of the soil included sand-61%, silt-25%, clay-14% and organic matter-0.41%. 
The soil water ratio was 1:2.5 and pH value from 7.3 to 8.1. 
3.1 Development of device for counting and capturing of whitefly adults: 
A device named aleytrap was fabricated for monitoring and capturing of 
whiteflies on different crops. Galvanized tin (2 mm thickness) and a transparent glass (10 
mm thickness) were used as raw material to fabricate the device. The first lower half of 
the device was of the cube shape (height, 70 cm and width, 60 cm) with a small window 
(5 x 5 cm), to provide proper light intensity, whenever required during evening and/ or 
cloudy condition, (Plate 3). The remaining upper half (trapezium) with tapering walls 
(height, 45 cm) fitted with a transparent glass (size 20 x 20 cm) was divided into four 
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equal squares. This trapezium, so formed was provided with a small access hole (12 
diameter) at its lower end. The hole was facilitated with a cloth sleeve in order to prev( 
whitefly adults from their escape during collection, by using aspirator. The size of thL 
device was adjusted according to plant canopy and height of the plants. To make whitefly 
adults easily visible, the device was painted with black color inside, leaving transparent 
glass without paint (Plate 2 &.3). The outer surface was also painted black (Plate 4). To 
carry the device from lab to field, a tin handle was fixed beneath the joint of lower square 




Plate 2: Sketch diagram of Aleytrap 
3.2 Working concept of the device: This device utilized the photo taxis character 
(orientation towards light) of whitefly adults, enabling effective counting and capture. 
When device was inverted over the target plant, the adult aleyrodids, sheltering on either 
surface of the leaves got oriented towards the source of light and subsequently 
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congregated underneath the glass pane. The plants were also shaked with the help of 
device, moving it sideways, to ensure no adults were left on plant canopy. 
Approximately, 15 seconds were required for settling down of adults on glass pane, 
thereafter observations to record adult count were initiated. The adults, if found sitting on 
the lower lining of the device were tumbled, simply by tapping the finger nails 
underneath the device, forcing the adults to approach the glass pane. On an average 15 
adults were counted easily on the counting desk (glass pane). When the population 
exceeded this number, the counting was done from one quadrant already marked on glass 
pane, and then the count was multiplied by four times, thus an average estimate of the 
whitefly adult capture per plant was computed. The device was exclusively designed for 
capturing and counting of adults on low height crops. The crops selected were brinjal 
(Solanum melongena L.), Chili (Capsicum annuum L.), tomato (Lycopersicon esculentum 
Mill.), Okra (Abelmoschus esculentus L. Moench), green gram (V. radiata L., Wilezek) 
and black gram (Vigna rnungo L., Hepper). Placing the aspirator tube through clothed 
sleeve of the device and gentle air sucking through the tube could capture all the adult 
aleyrodids trapped inside. The size of the aspirator varied in accordance with need. The 
device was found efficient in capturing of hundreds of adults expeditiously. 
3.3 Evaluation of performance of the device: 
The performance of device on capturing of whitefly adults was made on six host plants 
viz., brinjal (Solanum melongena L.), chili (Capsicum annuum L.), tomato (Lycopersicon 
esculentum Mill.), okra (Abelmoschus esculentus L. Moench), black gram (Vigna mungo 
L., Hepper) and green gram (V radiata L., Wilczek). The cultivation of brinjal, chili and 
tomato was done throughtransplantation, while okra, green gram and black gram were 
propagated through seeds. Under natural environment, all the host plants were found 
infested with Bemisia tabaci (Gennadius). With a view to determine the efficacy of newly 
developed device, 50 plants of each host plants were covered with polythene bags and 
subsequently fumigated with alpha isomer of allethrin (obtainable from the market under 
the trade name of "HIT" (Godrej consumer products limited, Mumbai, India). The known 
number of dead aleyrodids adults collected by employing poly-bag method after 
fumigation, were compared with adults collected through leaf turn and aleytrap methods. 
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The population count made through leaf turn method was multiplied with an average 
number of plant leaves and the total estimate was used to compare with aleytrap and poly 
bag methods. A total of ten attempts, replicated 10 times of whitefly adult counting 
through different methods were made on different host plants. The comparative time 
consumption on counting of adults for each method was also computed. 
3.4 Cultivation: The crops were raised following recommended agronomic practices. 
Fine seedbeds were ensured for good germination. First ploughing was done with soil 
turning plough followed by two cross ploughing with harrow. Planking of the field was 
done after ploughing. Farmyard manure and recommended levels of fertilizer were 
applied. Light irrigation was provided after transplanting. Selected varieties and their 
details are given here under- 
Appendix 1: Crop varieties, their source of procurement, seed rate and spacing. 
Row- Plant- 
Row Plant 
Brinjal Royal Round Seeds Innovations Pvt. Ltd., 180 75 cm 45 cm 
Hyderabad, India gm/ha 
Chili Sunny-2277 Nuzuveedu Seeds Pvt. Ltd, 450 60 cm 45 cm 
New Delhi, India gmlha 
Tomato NTS-9 Nuzuveedu Seeds Pvt. Ltd, 180 75 cm 45 cm 
New Delhi, India gm/ha 
Okra Apurva Zurai Seeds Limited, 08 kg/ha 45 cm 45 cm 
Bangalore, India 
Green Pant mung -1 G. B. Pant University of 15 kg/ha 40 cm 30 cm 
gram Agriculture and Technology, 
Pantnagar, Uttaranchal, India 
Black CoBG- 647 Inidian Institute of Pulses 18 kg/ha 40 cm 30 cm 
gram Research, Kanpur, UP, India 
3.5 Studies on population dynamics: 
The population dynamics of whitefly was studied under natural conditions on all 
the selected host plants. The seedlings of brinjal, chili and tomato were transplanted 
while okra, green gram and black gram were seeded directly. Each crop was observed 
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closely with respect to whitefly appearance. The population of whitefly adults and 
immature stage was recorded at regular weekly intervals, the observations on nymphal 
population was divided in to two categories 
a. Nymphs on abaxial surface: The population seen on the ventral surface of leaves. 
b. Nymphs on adaxial surface: The population seen on the dorsal surface of leaves. 
Ten leaves, replicated thrice, were selected randomly from ten plants of each 
crop. These leaves were brought to the laboratory to determine the egg and nymph count 
on abaxial and adaxial surface of leaves using stereo zoom microscope. While bringing 
the leaves to laboratory, a care was taken to ensure that damage to leaves in any form had 
not taken place. Ten plants of each crop were randomly selected and tagged to observe 
the adult count on whole plant basis, at weekly intervals. Similar procedure was also 
followed for taking observation on coccinellids (grubs and adults) population. 
3.6 Stock culture of B. tabaci: 
Seedlings of tomato, chili, brinjal were transplanted, while the seeds of okra, 
green gram and black gram were sown in thermo-coal pots (diameter: 9 cm, height: 7 cm) 
(PIate 4) under laboratory conditions (temperature 29±1 °C, RH: 75±5% and photo phase: 
14 L: 10 D hr). All host plants were exposed individually to host specific natural 
population of whitefly for fresh infestation. After the exposure, the plants were brought to 
laboratory. The culture was maintained for five consecutive generations. The host 
specific strains were given the generic name of the host plants on which whiteflies were 
reared viz., Solanum strain (collected from Solanum melongena L.), Capsicum strain 
(collected from Capsicum annuum L.), Lycopersicon strain (collected from Lycopersicon 
esculentum Mill.), Abelmoschus strain (collected from Abelrnoschus esculentus L. 
Moench) and Vigna strain collected from mixed crop of Vigna mungo L., Hepper and V. 
radiates L., Wilczek, respectively. 
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3.7 Life table studies: 
All individually developed strains, after completion of five generations through stock 
culture were used for life table studies on each of the host plant as per exposure scheme 
(as above). To obtain fresh eggs on each of host plants, the counted number of adults (5 
to 6 pairs) were aspirated from the stock culture in to the aspirator vial. Thereafter, they 
were transferred to exposure vials (4.20 x 2.00 x 1.70 x 2.20 cm in length, upper 
diameter, lower diameter and cap diameter) which were subsequently attached to abaxial 
leaf surface of each host plant. While transferring the adults, the right hand was dressed 
with a black color hand glove and open exposure vial (without lid) was kept held in the 
left hand. After aspirating the adults in aspirator vial, the exposure vial was inverted 
quickly over the aspirator vial after removing its lid. These vials were facilitated with two 
square shaped ventilation windows (1 cm2) of fine cloth (100 mesh) at the lateral bottom 
of the vial and other at neck of the vial opposite to previous one (Plate 7). After getting 
required number of adults trapped inside exposure vial, the leaf (dorsal surface up) was 
carefully placed in between the mouth of vial and the lid, ensuring no escape of adults. 
This exposure vial was fixed with lid gently using transparent cello fan tape, ensuring full 
viability of leaves. After 24 hours of confined exposure on ventral surface of leaves, two 
eggs from each of exposed leaves were selected. A total of fifty leaves making a cohort 
of 100 eggs per host plant, were marked with black permanent nontoxic marker. The 
selected leaves containing eggs were also tagged with colored thread at its petiole region 
to facilitate the identity of infestation, the rest eggs were discarded. Egg hatch percentage 
was recorded every day, from each aliquot and subsequently adjusted, so that life table 
commenced with 100 eggs in a cohort. After emergence of the first instar nymph 
(crawlers), they were observed for every two hours for their settlement. Crawlers 
typically settled within few minutes to 2 hours after eclosion. Any nymph that had 
crawled out of the marked circle was replaced by marking new one on another leaf of a 
new plant. The longevity and mortality of all development stages (nymph instars, pupa 
and adults) was recorded daily. After nymphs reached to red eye stage (fourth instar/ 
psudo-pupa), they in to individual exposure vials along with host leaves and the 
observations on emergence of adults and their survival duration was recorded daily. This 
procedure was followed fir rearing of B. tabaci on each of host plants. 
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For complete study of every aspect of life parameters, three different types of life 
tables were constructed. 
a) Age specific life-table (Deevy, 1947) 
b) Stage specific life-table (Harcourt, 1969 and Southwood, 1978) 
c) Age specific survival and fertility-table for female (Birch, 1948 and 
Southwood, 1978). 
3.7.1 Age specific life-table 
Observations on number of alive and dead out of hundred nymphs were recorded daily. 
The following assumptions were used in the construction of age specific life-tables. 
x = Age of the insect in days. 
1,t = Number surviving at the beginning of each interval, out of 100 
d,t = Number dying during the age interval, out of 100 
I 00x = Mortality rate at the age interval x and calculated by using formula 
100g 	[dx / 1,I x 100 
e,, = Expectation of life or mean life remaining for individuals of age x 
Life expectation was calculated using the equation 
ex=Tx/lX 
To obtain ex two other parameters L,, and T ,t were also computed as below. 
L,, = The number of individuals alive between age x and x + I and calculated by the 
equation. 
L =1x+1 (x+1)/2 
Tx = The total number of individual of x age units beyond the age x, and obtained b) 
the equation; 
Tx =1x + (lx + 1) + (lx  + 2) ....................+ 1. 
Where, 1, = The last age interval. 
3.7.2 Stage Specific Life-Table 
MATERIALS AND METHODS 
Data on stage specific survival and mortality of eggs, nymph, pupae and • adults of 
whitefly strains were recorded from the age specific life-tables on different host plants. 
Following standard heads were used to complete stage specific life table. 
x = Stage of the insect. 
lX = Number surviving at the beginning of the stage x. 
d,, = Mortality during the stage indicated in the column x. 
'he data calculated through above assumptions were used for computing various life 
arameters as given below: 
.7.2.1 Apparent Mortality (100 q,c) 
t gives the information on number dying as percentage of number entering that stage and 
as calculated by using the formula: 
Apparent Mortality = [dX ! 1,,] x 100 
0.7.2.2 Survival fraction {sx) 
)ata obtained on apparent mortality was used for the calculation of the stage specific 
survival fraction (S,.) of each stage by using the equation: 
s,, of particular stage = [1X of subsequent stage] I [I,, of particular stage]. 
3.7.2.3 Mortality Survivor Ratio (MSR) 
It is the increase in population that would have occurred if the mortality in the stage, in 
question had not occurred and was calculated as follows: 
MSR of particular stage = [Mortality in particular stage] / [1,, of subsequent stage] 
3.7.2.4 Indispensable Mortality (IM) 
This type of mortality would not be there in case the factor (s) causing it is not allowed to 
operate. However, the subsequent mortality factors operate. The equation is, 
IM = [Number of adults emerged] x [M.S.R. of particular stage] 
3.7.2.5 k values 
MATERIALS AND METHODS 
It is the key factor, which is primarily responsible for increase or decrease in number 
from one generation to another and was computed as the difference between the 
successive values for "Iog lx". However, the total generation mortality was calculated by 
adding the k-values of different development stages of the insect, which is designated/ 
indicated as "K" (Varley and Gradwell, 1960; Southwood, 1978). 
K = kE + kL1 + kL2 + kL3 + kLa + kpp + kP 
Where, kE, kLI, kL2, kL3, kM, kPP and kP are the k-values at egg, first instar, second instar, 
third instar, fourth instar and pupal stage of whitefly. 
3.7.3 Female fertility tables 
To record the fecundity, ten pairs of whitefly each of different strains viz., Solanum, 
Capsicum, Lycopersicon, 14belmoschus and Vigna strain were released individually in 
plastic vials (plate 4), attached under surface of the leaves of each host plant viz., brinjal, 
chilli, tomato, okra, green gram and black gram. The observations for age specific 
survival of females and the number of unhatched and hatched eggs were recorded daily. 
The fertility table was constructed with the following assumptions: 
a. The survivorship rates were assumed to be the same for both the sexes, as it was 
not possible to identify the sexes prior to the adult stage. 
b. The sex could not be identified at the egg stage. Therefore a sex ratio of 1: 1 was 
considered in each batch of eggs. 
The table was constructed on the suggestions made by Birch (1948) and Southwood 
(1978). It consisted of following columns: 
x = Pivotal age of female in days. 
lX = Number of females alive at the beginning of the age interval x (as fraction of 
initial population of one). 
mx = Average number of female eggs laid per - female in each age -interval 
assuming 50:50 sex ratio and computed as: 
mX = Nx/2 
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where, NX = Total natality per female off springs in each age. 
Besides m,. total number of female off springs in each age interval i.e., eggs laid by 
female in an age interval (x), lX.mX was also computed by multiplying the .column l,, with 
mx. This is also termed as 'Reproductive expectation'. 
A number of parameters were computed from the age specific survival and fertility life-
table of female. These include: 
3.7.3.1 Potential Fecundity (Pt) 
It expresses the total number of eggs laid by an average female in its life span. It is 
obtained or calculated by adding up the age specific fecundity column, 
Pf=Y,mX 
3.7.3.2 Net reproductive or Replacement rate (R0) 
This is also referred to as the "carrying capacity" of the average insect under defined 
environmental conditions. The information on the multiplication rate of a population in 
one generation is obtained from it. It is denoted as, 
Ro 
3.7.3.3 Mean length of generation (T) 
It is defined as the mean period between the birth of the parent and the birth of their off 
springs. This period is a weighed approximate value since the progeny is produced over a 
period of time and not at a definite time. Calculation followed the method suggested by 
Dubin and Lotka (1925) 
T = Z [lK.rn.x.x] / E [l, .m, ] 
3.7.3.4 Intrinsic rate of increase (r) 
It is also denoted by 'r' or Cr,,,' or `rm ' and called as biotic potential'. It is defined as the 
instantaneous rate of increase of a population in a unit time under a set of ecological 
conditions (Birch, 1948). An estimate of the intrinsic rate of increase (r) can be calculated 
by using the following equation: 
(i) r = [Log, R0] / T (for rough estimation) 
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(ii) 	= 1 (for accurate estimation of r) 
Where, R. represents net reproductive rate and `T' represents mean length of the 
generation. 
For an accurate estimate of `r', Birch (1948) introduced some approximation to the 
method to minimize the experimental errors in the formula suggested by Lotka (1925). 
This is as under: 
1 	Lotka (1925) 
e 	= I 	 Birch (1948) 
3.7.3.5 Doubling time (DT) 
It is defined as the time required for the population to double and is calculated as follows: 
DT = Loge 2/r 
3.7.3.6 Finite Rate of Increase (.) 
It provides the information about the frequency of the population multiplication in a unit 
of time (Birch, 1948): It is denoted as 
. = er 
Taking log on both sides we get; 
loge  2 = loge e' 
where, % Antilog e' 
This was used for computing the rate of increase of population per year. 
3.7.3.7 Annual Rate of Increase (ARI) 
This can be calculated from the intrinsic rate of increase (r) or finite rate of increase Q.) or 
doubling time (DT) or the net reproductive rate (R.) assuming that the rate of increase 
was constant throughout the year. 
ARI = 365 = e365r = 2365!DT = R 365!F 
3.7.4 Chemical control 
MATEIUALS AND METHODS 
A replicated field was laid out in a randomized block design during 2010 and 2011. The 
cultivars given in appendix I were raised at experimental kfields. The size of plots was 
maintained with 45 cm with row to row and 35 cm plant to plant spacing, respectively. 
Forty days old seedling of brinjal, chili and tomato was transplanted while okra, green 
gram and black gram were directly seeded. The crops thus raised were sprayed with 
recommended doses (Appendix 2) of six insecticides so as to evaluate their efficacy. 
Appendix 2: 
~. 
Acetamiprid 20 SP MIS Super crop safe I - 80 gm 
Ltd., Gujrat, India II - I00 gm 
III - 120 gm 
Dimethoate 30 EC MIS Rallis India Ltd., I -- 300 ml 
Mumbai, India II— 500 ml 
III-700 mI 
Pyriproxyfen 10 EC MIS Parijat Agencies I — 300 ml 
New Delhi — 48, India II — 500 ml 
III-700m1 
Potassium phosphite 
5+ iG r) St. 
M/S Parijat Agencies 1— 300 ml 
+Metalaxyl New Delhi— 48, India II— 500 m1 
111-700 ml 
• Ethion 50 EC M/S Crop Life Science 1— 300 ml 
Ltd., Gujrat, India II — 500 ml 
III— 700 ml 
Hand operated Knapsack sprayer (ASPEE hi-tech sprayers ltd, India) was used for 
spraying if insecticides. Sprays were applied before the commencement of flowering on 
each of crops. A control (water spray) was run simultaneously to compare the efficacy. 
There were a total of 18 treatments replicated thrice. The observations were made seven 
days before and after each spray. The population count on whitefly adults were made on 
whole plant basis. The adult whitefly was counted with the help of capturing and 
counting device (aleytrap) of randomly selected plants. The five leaves of each 25 tagged 
plants were brought to the laboratory and observed under stereo zoom microscope to 
determine the mortality of eggs and nymphs. The control plot was sprayed with water. At 
the time of spray, polythene sheets were used as barrier to avoid drifting of insecticides 
from one plot to another. 
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Relative safety of these insecticides against a complex of predatory coccinellids 
comprising of Coccinella septempunctata and Chilomenus sexmaculatus was also 
determined on a whole plant basis. Observations were taken a day after observing B. 
tabaci adults and nymphs. From each treatment 25 plants were randomly selected and 
tagged for subsequent recording of the population of these predators. 
The bio-efficacy of different insecticides as LC50 and LC75 against C. 
septempunctata grubs and adults was tested under laboratory conditions. Five 
concentrations viz., 0.6%, 1.2%, 2.0%, 2.8% and 3.6% corresponding field doses, were 
used on 20 individuals (adults and grubs) separately and the experiment was replicated 
five times. Additionally, the field treated immature stages of whitefly found on lower 
surface of Ieaves were provided as food for 24 hour followed by untreated food. The total 
mortality was observed up to 15 days. 
3.7.4.1 Schedule of sowing/ transplanting: 
Year 2010 
• Brinjal- 21 Sx April 2010 
• Chili- 22nd February 2010 
• Tomato- 1 0th  January 2010 
• Okra- 29th January 2010 
• Green gram- 5th March 2010 
• Black gram- 4th March 2010 
3.7.4 Spray schedule: 
Year 2010 
Year 2011 
• Brinjal- 18th  April 2011 
• Chili- 22"d February 2011 
• Tomato- 9 h` January 2011 
• Okra- 25th January 2011 
• Green gram- 4th March 2011 
• Black gram- 6a`  March 2011 
• Brinjal- First spray on 215` May 2010 and second spray on 4th June 2010 
Chili- First Spray on 12th April 2010 and second spray on 27th April 2010 
• Tomato- First Spray on 23' February 2010 and second spray on 9th March 2010 
• Okra- First Spray on 12th March 2010 and second Spray on 27th March 2010 
MATERIALS AND METHODS 
• Green gram- First Spray on 20th April 2010 and second Spray on 5th May 2010 
• Black gram- First Spray on 20 h` April 2010 and second Spray on 5" May 2010 
Year 2011 
• Brii jal- To be sprayed on 19th May 2011 and second spray on 3 d` June 2011 
• Chili- First Spray on 14th April 2011 and second spray on 29th April 2011 
• Tomato- First Spray on 25th February 2011 and second spray on 11th March 2011 
• Okra- First Spray on 10 h` March 2011 and second Spray on 25th March 2011 
• Green gram- First Spray on 18'b April 2011 and second Spray on 3r May 2011 
• Black gram- First Spray on 18'h April 2011 and second Spray on 3 d` May 2011 
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4. Results 
RESULTS 
4.1 Development of capturing and counting device (Aleytrap) 
4.1.1 Performance on different host plants 
The efficiency of aleytrap for whitefly adult count was compared with different methods. 
The poly-bag method was taken as control. The leaf tunn method of adult counting on all 
the host plants showed a significant (df-9, 999 and p<0.05) difference with rest of the 
methods (Table 2; Fig 1). In general, the leaf turn method was observed to be less 
efficient in terms of adult counts, but at some instances the adult count was slightly 
higher than those recorded through poly-bag and aleytrap method. The adult count on 
brinjal at fourth attempt using leaf turn method (21.49±0.22 adults/plant) exceeded 
significantly (F- 15.28, df-9, 999 and p<0.05) over poly-bag (15.29±1.12 adults/plant) 
and aleytrap method (15.66±0.54 adults/plant). The fifth attempt of count however, 
exhibited close figures with respect to all methods. While taking observations on chili, 
the pattern of adult count was similar to that recorded on brinjal, except fourth and tenth 
attempt, where the adult count was significantly (F- 11.44 and 28.12, p-0.00, df-9, 999) 
different from rest of methods (6.95±0.52, 7.18±0.32 and 5.22±0.12 adults at fourth 
attempt; 5.85±0.44, 6.54±0.62 and 5.14±0.84 adults on poly-bag, aleytrap and leaf turn 
method, respectively). The adult counting attempts on tomato were found non-significant 
(df-9, 999 and p<0.05) with the values recorded through poly-bag and aleytrap method 
and superior over leaf turn method. The first and tenth attempts of counting through leaf 
turn on okra showed significant difference (F-53.28 and 6.32, p-0.00 and df-9, 999) with 
poly-bag and aleytrap methods. The superior adult count was observed through leaf turn 
method (19.44±0.84 and 14.35±1.00 adults/plant) than poly-bag (11.49 1.20 and 
9.56±0.48 adults/plant) and aleytrap method (11.78±1.32 and 8.94±1.40 adults/plant). On 
green gram, each of attempts of adult count, using poly-bag and aleytrap method 
exhibited the values on par with eachother, except tenth attempt, wherein the adult count 
with leaf turn method showed significantly (F-8.47, p-0.00 and df-9, 999) higher adult 
numbers (29.25±1.52 adults/plant). The overall performance of aleytrap with respect to 
capture and count of adults was nevertheless found statistically on par with poly-bag and 
yet significantly superior to leaf turn method. 
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4.1.2 Time consumption 
There was a significant (F-256.56, p-0.00 and df-7, 42) reduction in time 
consumption on adult count while using aleytrap method as compared to other methods 
(Table 3). Aleytrap method consumed almost equal duration (35.50±3.89 and 35.00±5.68 
seconds) of time to count the whitefly adults on tomato (10.37±2.56 adults/plant) and 
chili (7.00±2.00 adults), while leaf turn method took relatively more time on tomato 
(171.37±6.52 seconds) and chili (171.00±4.92 seconds) (Table 3). On black gram and 
green gram, the aleytrap method required more duration (102.00±4.27 and 102.12±5.59 
seconds) in counting the adults (17.00±2.45 and 20.12±2.03 adults/plant) yet inferior to 
leaf turn counting. When time consumption for an average adult was computed, the 
minimum time duration was observed on tomato followed by brinjal and maximum or 
okra (Fig 2). 
4.2 Population dynamics under natural environment: Observations were recorded a 
weekly intervals for all the cropping seasons (2008-09 and 2009-10) to obtain population 
trend of Bemisia tabaci (Genn.,) (adults/plant and nymphs/leaf) on different host plants 
The results have been summarized here under: 	 e 
4.2.1 Brinjal (Solanum melongena L.) 
4.2.1.1 Year 2008 
4.2.1.1 Spring crop: The first observation on population dynamics of whitefly on brinja 
was made on 07/01/08, wherein only adults were seen. The population of these adult, 
gradually increased to its peak (22.58 adults/ plant) coinciding with crop maturity oz 
01/04/08 (W 13). The nymphs however made their appearance on lower surface of the 
leaf with an average count of 1.50 nymphs! leaf on 28/01/08 (W 4). Their population 
increased further (1.80 nymphs/ leaf) on 04/02/08 (W 5) followed by a drop (1.0( 
nymphs/leaf) on 11/02/08 (W 6). Subsequently, its population increased reaching tc 
maximum (12.18 nymphs/ leaf) at crop maturity on 01/04/08 (W 13). On upper surface o: 
leaf, the nymphs were seen on 18/02108 (W 7) with a count of 1.20 nymphs/ leaf Aftel 
disappearing on 03103/08 (W 9), their presence was once again noticed with an averal 









Fig 1: Performance of aleytrap, leaf turn and poly bag methods on whitefly population/plant 
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Fig. 2: Time required for counting of whitefly adults using ateytrap and Leaf turn
•  methods on different host plants 
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Table 2: Relative perforniance of different methods on counting of whitefly adults on different host plaiits. 
Counting attempts I5t Il°d 111rd IV t V'h VIth y11 VIII6 1Xt 
Iirinjal 
Poly bag counting 14,23±1.422 18,48±1.10° 18.46±1.4 15.29±1.12b 13.87±0.82° 17.4411,10 16.53±0.52° 15.94±0.81° 152810.65° 18.88±0.55° 
Aleytrap method 14,48±1,26° 17.82±1.22 18,78±0.29° 15.66t0,54b 13.4810.62° 16.94±0.47° 15.98+2,10° 15.6210.92° 15.68±1.14° 17.94±0.35° 
Leaf turn method 11.2411.186 14.22±0.88b 17.1811.80' 21.490.22° 12.21±0.16° 14,3611.0 12540,14b 14.414,44° 11,47 0,32 ° 13,240,26b 
P-0,00, F-value 12.25 17,54 14.28 15.28 22.61 18.46 19.58 24,32 19.54 1688 
Chili 
Poly-bagcounting 6.88+0,182 8.24±048° 5.50±0,14° 6,9510,52° 6,42±0.20° 7.34*0,34° 4,48±0,160 9,25±0,36$ 6.55±0.322 5,85f0,44b 
Aleytrap method 6.98±0.742 7.88±0,30° 5.2510,12' 7.18±0.32° 6,2910,45° 6,95±0.18° 4,82±0.39° 8.68±0.75° 6.32±9.38° 6.54}0.622 
Leaf turn method 5,150,36b 6,1 81,00b 4,41f0,22b 5,22 9.12 5,850,45b 3,6610,16' 4.12±0. 19 7.26~0,74b 5,24±0.15' 5.14±0.84° 
P-0,00, F value 22.61 1744 34.18 11.44 23.58 7.26 14.63 18.47 36.71 28.12 
Tomato 
Poly-bag counting 8.44±0.652 9,6211,10° 8.94±0.65° 10,42±0.222 11.51±1.88° 7,7810,48° 6,62±0,34° 8.48±0.922 9,63±0,88° 7.8510.382 
Aleytrapmethod 8.12±0,892 9.7811,82° 9,29±0,252 10.19±0.848 11,72±0.38° 7.5810.75° 6.92±0.782 8,1410.882 9.55±0,762 8.44±00 
Leaf turn method 5 55 0.68b 6.54±1.14b 6,880,24b 7.25±0.24' 8.95±0,62' 4.42~0,19b 552029b 6.65~0.84b 6,7510,286 4.85 	1,64" 
P-0. 00, F-value 11.84 6.41 26.18 9.44 39.18 11.14 16.32 4.66 22.58 20.14 
Okra 
Poly-bag counting 11,78±1.32' 8.58±0.29 ° 14.52±0.90° 9.7440.84' 8.53±0.54° 10.18±0.44° 10.4811,65° 12.76±0.82° 9.88±0.80° 9.56~0,48b 
Aleytrap method 11,49t1,20b 8.87±1.29 ° 13,84+1,35° 10,48±0,42 8.24±0.72° 10,47±1.28° 11.2411.84° 11.92±1.74 9.46±0.92° 8.94+1.40b 
Leaf turn method 19.440,0 625064b 9,62~0.88b 8.4810.656 7.45±0.32° 8.62±0.396 9.2810.88°h 10.784.66h 7,12f0,29b 14.35±1.00° 
P-0.00, F value 53.28 12.44 17.28 36.42 25.12 2674 7.24 12.64 35.22 6.32 
Green gram 
Poly-bag counting 22.59±2.14° 21,7511,85' 19.92±0.94° 21.56±1.202 20.75±1.20° 20,38±1.502 18.44±0.84° 19.5712.168 17.64±1.90° 22.49f0.0 
Aleytrap method 21.8911.56° 21.48±2.112 20.6811.88° 20.88±0.72° 20.6811.14° 19,78±1.00° 18.92±0,882 19.87±1.29° 17,42±1,70° 22.1811.55" 
Leaf turn method 17.2811,88' . 17,21±2. 18b 15.46 0,84° 18,740,55b 17.5 12,10b 16.29±1.18b 16.32±1.76b 15.48±1.186 15,680,66b 29,25±1.51 
P-0.00, F-value 32.56 28.64 11.28 18,47 28,57 13.25 22.46 3681 22.54 8.47 
Black gram 
Poly-bag counting 18.46±1.40° 16.56±0.50° ' 19.58*0,88° 21,28±1,00° 21,74±0.69° 19.68±1.44° 20.46±1.47° 20,62±2.10° 21.8411.12° 18.94±0.75° 
Aleytrap method 17,88±1,262 16.84±0.48° 18.46±0.86° 21,56 0.886 20,59±0.82° 19,28±0.82' 21.14±0.28° 19.92±1.90° 21.44+138° 18,42±Q,80e 
Leaf turn method 14,74f1,24b 12,54±0.82' 14,4611,486 27,54±1.48° 16,2511,106 16,35±1,47° 17,36±2,30° 15,19±1,92° 18,291,42b 17,429470b 
P-0,00, F-value 4,54 14.28 754 18,46 21.54 23.53 32.51 9.56 19.46 22,61 
Table 3: Time required for counting of whitefly adults using aleytrap and 
Leaf turn methods on different host plants 
Time consumption Host Whitefly adults 
Leaf turn method Aleytrap method 
Tomato 10.375±2.56 171.37±6.52a 35.50±3.89a 
Chilli 7.00±2.00a 171.00±4.92a 35.00±5.68a 
Brinjal 16.87±3.13d 276,75±6.18e 73.37f5.50b, 
Okra 10.37±2.20b 224.75±3.84b 81.12±4.91 
Cotton 13.00±1 .85c 272.62±7.76' 90.62~5.23d 
Black gram 17.00±2.45d 326.12t6.96d 102.00+4.27e 
Green gram 20.12±2.03e 326.50f7.11d 102.12±5.59e 
f-value 	 35.24 	 819.52 	 256.56 
p-value 0.00 0.00 0.00 
Means followed by same alphabets exhibit non-significant difference 
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count of 0.80 nymphs/ leaf on 10/03/08 (W 10). It kept on increasing steadily reaching 
highest in number (2.14 nymphs/ plants) at harvest (01104/08, W 13). The pooled 
observation on whitefly population (adults and nymphs both) indicated an undulating but 
increasing pattern till crop maturity (Table 4) (Fig 3). 
4.2.1.2 Summer crop: A noticeable infestation level of whitefly adults as well as 
nymphs was recorded on summer brinjal. The first observation taken on 29/04/08 showed 
the population limit up to 24.78 adults/ plant, 13.46 abaxial nymphs and 2.57 adaxial 
nymphs! leaf. An increase in adult population was noticed until 03/06/08 (W 22), 
showing its peak 39.18 adults! plant followed by a gradual decline in population count up 
to 12.45 adults/ plant on 08/07/08 (W 27). Thereafter, population elevated (14.54 adults! 
plant) on 15107/08. At crop maturity, the population decreased (13.81 adults! plant). On 
the other hand, the nymphs on lower surface increased gradually to the extent of 26.52 
nymphs/ leaf on 24106/08 (W 25) followed by a gradual decline till harvest. The nymphs 
on dorsal surface of leaves were, however, recorded low (2.57 nymphs/ leaf) on 29/06/08 
(W 17). After two weeks of transplanting, the population further declined to 1.86 
nymphs! leaf, and subsequently approaching to its peak 5.12 nymphs/ leaf on 17/06108 
(W 24) (Table 5) (Fig. 3). 
4.2.1.3 Autumn crop: Whitefly adults as well as nymphs exhibited an undulating pattern 
of population on autumn brinjal (Table 6). The first observation revealed presence of 
Adults (13.511 plant) on 12/08/08 (W 32) reaching to its peak (22.83 adults/plant) on 
1/10/08 (W 42), followed by a gradual decline at crop maturity on (04/11/08). The 
-rmphs harboring the lower surface of leaves however, exhibited a superior count (14.44 
'mphs/ leaf) comparing to adults during first observation recorded on 12108108, 
reafter a quantitative fall in population (12.24 nymphs! leaf) was observed in 
)sequent weeks. A gradual increase (14.39 nymphs/ leaf) was seen on 26/08/08 (W 34) 
wed by further a decline (10.54 nymphs/ leaf) on 23/09/08 (W 38). After a marginal 
ase in population (12.62 nymphs/leaf), the abaxial nymphs gradually declined 
rds crop maturity. The nymph population on upper surface of leaf was recorded low 
,mpared to population noted on lower surface population. The maximum count (3.54 
ahs/ leaf) was seen on 09/09/08 (W 25), but it gradually disappeared on 14/10/08 (W 
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36). The appearance of nymphs on upper surface of leaf was, however, noted on 21110112 
(W 42) which subsequently disappeared during 28/10/08 to 04/11/08. The pooled 
whitefly population was found maximum (33.32 individuals/ plant) on 21/10/08 (W 42) 
(Fig. 3). 
4.2.1.2 Year 2009 
4.2.1.2.1 Spring crop: The first observation on [05/01/09 (W 1)] showed a marginal 
infestation of adults (1.42 adults/ plant). After descending down to I.00 adult/ plant on 
19/01/09 (W 3), the population increased further (2.14 adults/ plant) on 16/02/09 (W 7), 
reaching to its peak (19.24 adult/ plant) on 30/03/09 (W 13) coinciding crop maturity. 
The appearance of nymphs (1.00 nymphs/ leaf) was noted on 19/01109 (W 3) thereafter, it 
remained absent for a week and subsequently reappeared (1.80 nymphs/ leaf) on ventral 
surface of leaf and disappeared on 09/02/09 (W 6). An overall, but gradual increase in 
nymph count was found at crop maturity, reaching maximum on 30103/09 (12.43 
nymphs/ leaf). On the other hand, the nymphs, on upper surface of leaf showed their 
intermittent appearances until 16/03/09. The peak adaxial population (3.65 nymphs/ leaf) 
was nevertheless recorded close to harvesting on 30/03/09 (W 13) (Table 7) (Fig. 3). 
4.2.1.2.2 Summer crop: During summer plantation of brinjal, a high of 30.44 adults/ 
plant were noted on 25/05/09 (W 20) whereas, the peak population of nymphs (25.10 
nymphs/ leaf) was recorded on 15106109 (W 23) on ventral leaf surface. Along with this 
peak during middle age of the crop, an overall decline of adult as well as abaxial nymph 
at crop maturity was apparent. Interestingly, an irregular pattern of population was 
observed for nymphs harboring upper surface of leaf, showing peak population (5.84 
nymphs/ leaf) on 01/06/09 (W 21). The pooled whitefly population was however found 
maximum (57.79 individuals( plant) on 01106/09 (Table 8) (Fig. 3). 
4.2.1.2.3 Autumn crop: The adult as well as nymph population on either of leaf surfaces 
was recorded comparatively inferior to the observations obtained for autumn brinjal 
during 2009. The pattern of population dynamics was, however found irregular (Table 9). 
The maximum adults (22.19/ plant) were recorded on 19/10/09 (W 41). On the lower 
surface of the leaves, highest nymphs count (14.441 leaf) were seen on 07/09/09 (W35) 
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followed by gradual decline throughout the crop age. While taking observations on upper 
leaf surface, a high nymph count (4.18 nymphs! leaf) was registered on 10/08/09 (W 31), 
thereafter the population gradually declined and finally disappeared on 12/10/09 (W 40) 
(Fig. 3). 
4.2.2 Chili (Capsicum annuur L.) 
4.2.2.1 Year 2008 
4.2.2.1.1 Summer crop: The adaxial nymphs were seen on 08108/08 (W 31) whereas the 
peak adult population (8.74/ plant) was recorded on 05/09/08 (W 35), coinciding with the 
middle age of crop. The nymphs, on lower surface of the leaf were, however, observed 
maximum (3.55 nymphs/ leaf) on 03(10/08 (W 39). It was followed by a gradual 
population drop till crop maturity. As far as the adaxial nymph population was, 
concerned, it disappeared on 12/09/08 (W 36), and thereafter reappeared with an average 
count of 1.00 nymphs! leaf on 18/10/08 (W 41). Its population however elevated (1.60 
nymphslleaf) on 01111/08 (W 43). Before harvest [15/11108 (W 45)], the respective 
population of adults, abaxial nymphs and adaxial nymphs were recorded as 3.18 adults/ 
plant, 1.84 and 0.55 nymphs/ leaf. The pooled population was found maximum (10.34 
individuals/ plant) during the middle age of crop followed by gradual decline till harvest 
(Table 10) (Fig. 4). 
4.2.2.1.2 Autumn crop: The nymphs on upper surface of leaves were not found 
throughout the crop age. During first observation [14/11/08 (W 45)], 2,32 adults! plant 
and 1.28 abaxial nymphs! leaf were observed and subsequently they disappeared on 
26/12/08 (W 51). After a gap of eight weeks [20/02/09 (W 7)], adults were again seen 
(0.86 /plant) infesting chili, while at lower surface of leaf the nymphs (1.20 nymphs/leaf) . 
were seen on 06/03/09 (W 9) and thereafter a gradual increase was recorded that 
culminate at harvest (Table 11) (Fig. 4). 
4.2.2.1.3 Spring crop: A gradual increase in population of adults and abaxial nymphs 
was noted towards the maturity of the crop (Table 12). The corresponding values were 
recorded 2.24 adults/plant and 1.24 nymphs/ leaf on the lower leaf surface only during 
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first observation [20/07/09 (W 28)]. The adaxial population (0.45 nymphs! leaf) was 
nevertheless seen on 24/08109 (W 33) showing a marginal increasing trend (0.82 nymphs/ 
leaf) on 14/09/09 (W 36) and also at crop maturity. The abaxial nymph population was 
recorded maximum (3.12 nymphs/ leaf) on 01/11/09 (W 43) whereas at harvest, the 
population declined marginally (2.15 abaxial and 0.68 adaxial nymphs) leaf). The adult 
population however showed its peak (4.55 adults/ plant) on 19/10/09 (W 40) and 
thereafter the population exhibited its decreasing trend which continued up to harvest. 
The total individuals were observed maximum (7.13 /plant) on 19/10/09 (W 40) (Table 
12) (Fig. 4). 
4.2.2.2 Year 2009-10 
4.2.2.2.1 Summer crop: An undulating population trend of adults as well as nymphs was 
recorded throughout the crop age (Table 13). The first observation revealed the presence 
of 4.48 adults/ plant, 2.04 abaxial and 0.48 adaxial nymphs on 20/07/09 (W 28). The 
adults count increased further (6.54/ plant) on 17/08/09 (W 32) followed by irregular 
pattern until 14/09/09 (W 36) showing 6.25 adults/ plant. Thereafter a gradual decline 
was recorded till the harvest of the crop with a population count of 2.28 adults! plant on 
16/11/09 (W 45). After passing through a more than half of the crop age, the highest 
nymphal count (2.90 nymphs! leaf) on lower surface of the leaf was recorded on 05/10109 
(W 39). On the other hand, the nymphs at upper surface of leaf were seen maximum 
(1.20 nymphs/ leaf) on 03/08/09 (W 30) followed by a gradual decline leading to 
disappearance for two weeks (W 33 and 34). A short appearance was further recorded 
twice on 07/09!09 and 28/09/09. The throughput growth stage of plant, the highest 
population (9.39 individuals/ plant) was recorded on I7/08/09 (W 32) (Table 13) (Fig. 4). 
4.2.2.2.2 Autumn crop: The population of whitefly was found similar to that of previous 
year (Table 14). At first observation on 27/11/09 (W 46), the population count was 
recorded as 1.20 adults( plant and 0.85 abaxial nymphs( leaf followed by a gradual 
decline with an advancement of crop age which ultimately led to disappearance of adults 
on 25/12/09 (W 25). The nymphs were however not seen on upper surface of the leaf. 
After a long gap of six weeks, it reappeared with a count of 0,62 adults/ plant on 05/02/10 
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(W 5) and attained its peak (3.48 adults/ plant), on 07/04/10 (W 13), while the nymphs on 
abaxial surface were noted to appear (0.55 nymphs! leaf) on 12102/10 (W 6) and reached 
its peak (2.84 nymphs/ leaf) at harvest on 07/04/10 (W 13). As far as the nymphal 
population on upper surface of leaf was concerned, it appeared back (0.52 nymphs/ leaf; 
on 12/03/10 (W 10) which gradually developed to 0.85 nymphs! leaf on last observation. 
The highest population (6.32/ plants) throughout the cropping period was recorded at the 
end of crop age on 07/04/10 (W 13) (Table 14) (Fig. 4). 
4.2.2.2.3 Spring crop: The first observation made on 28/03/10 (W 12) could record 3.12 
adults ! plant and 2.68 abaxial nymphs! leaf, whereas adaxial leaf surface was found free 
from nymph infestation (Table 15). A marginal increase in adult population was however 
observed on 04/04/10 (W 13) followed by a decline in population (2.48 adults! plant) on 
01105!10 (W 17). The abaxial nymphs showed a declining trend reaching to 1.28 nymphs/ 
leaf on 17/04/10 (W 15) followed by a slight increase (1.35 nymphs/ leaf) on 24/04/10 
(W 16). The population declined up to 15105110 (W 19), showing 1.22 nymphs/ leaf. The 
adaxial nymphs made their appearance (0.18 nymphs! leaf) on 17/04/10 (W 15) and 
reaching to their peak (1.22 nymphs/ leaf) on 05/06/10 (W 22). The adults and abaxial 
nymph population showed an irregular pattern on population count throughout the crop 
age. Before crop harvest, the population of all the stages was recorded as 2.18 adults! 
plant, 1.58 abaxial nymphs/ leaf and 0.64 adaxial nymphs! leaf on 24107/10 (W 29) (Fig. 
4). 
4.2.3 Tomato (Lycoperrsicon esculentum L.) 
4.2.3.1 Year 2008-09 
4.2.3.1.1 Summer crop: The initial whitefly adult population increased from 3.58 to 4.54 
adults/ plant during 05-19/08/08  (W 31-33), subsequently, the population declined to 3.00 
adults/ plant on 26108108 (W 34) (Table 16). It increased further (4.34 adults/ plant) on 
23109/08 (W 38) and again dropped down to 3.44 adults/ plant during subsequent week. 
After - attaining a highest population count 4.68 adults! plant, it declined gradually 
reaching 2.44 adultsl plant on 25/11/08 (W 47), coinciding crop maturity. The abaxial 
immature population started increasing from 2.88 nymphs/ Ieaf recorded on first 
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observation to 3.80 nymphs/ leaf on 02/09/08 (W 35) and thereafter decreasing to 2.55 
nymphs/ leaf on 23/09/08 (W 38). The population again bounced back again reaching to 
3.88 nymphs/ leaf on 14/10/08 (W 41) followed by a gradual decline which was noticed 
till crop maturity. On the upper surface of leaf, the nymphs made their appearance with a 
low count (0.48 nymphs/ leaf) on 02/09/08 (W 35), yet increasing further (1.20 nymphs/ 
leaf) on 23109/08 (W 38). They disappeared on 30/09/08 (W 39) and reappeared (I.14 
nymphs/ leaf) on 14/10/08 (W 41) and again disappeared on 04/11/08 (W 44). The 
pooled population was recorded highest (9.70 individuals/ plant) on 14/10108 (W 41) 
(Table 16) (Fig. 5). 
4.2.3.1.2 Autumn crop: The population of 0.80 adults) plant and 1.88 nymphs/ leaf on 
lower surface was noted down on 02/12/08 (W 48), which decreased slowly and finally 
disappeared on 23/12108 (W 51) (Table 17). A marginal infestation of nymphs on upper 
surface of leaf was seen (0.12 nymphs/ leaf) on 17/03/09 (W 11) showing a fractional 
increase towards the crop maturity on 31/03/09 (W 13), After an interval of four weeks, 
adult population made a comeback (0.551 plant) on 20/01/09 (W 3), whereas, the 
nymphal resettlement on lower surface was noted on 10/02/09 (W 6). and reached its peak 
(3.46 nymphs/ leaf) on 31/03/09 (W 13). 
4.3.2.2 Year 2009-10 
4.3.2.2.1 Summer crop: A pattern similar to that of previous year was witnessed on 
tomato, showing the moderate adult (3.44/ plant) and nymph (2.I8/ leaf) population on 
04/08/09 (W 30) (Table 18). The adult count declined from 3.44/ plant to 2.00 adults/ 
plant on 15/09/09 (W 36) and increased thereafter to 3.40 adults/ plant and remains 
constant recorded on both (W 39 & 40) observations. A further decline in adult•
population (1.82/ plant) was noted on 16/11109 (W 45), however, at harvest it was 2,00 
adults/ plant on 24/11/09 (W 46). The nymphs were observed to increase (2.90 nymphs/ 
leaf) on lower surface of leaf on 01109109 (W 34) followed by a stable count of 2.00 
nymphs/ leaf on 08 & 15/09/09 (W 35 & 36). Thereafter, a fall (1.84 nymphs/ leaf) was 
seen on 22/09/09 (W 37) followed by a gradual increase (2.72 nymphs/ leaf) on 06/10/09 
(W 39). A further decrease in nymphal population (0.20 nymphs/ leaf) was recorded on 
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24/11/09 (W 46). The appearance of adaxial nymphs (0.22/ leaf) on upper leaf surface 
was seen on 29/09/09 (W 38), (0.78 nymphs/ leaf) on 27/10/09 (W 42) and finally 
disappeared on 09/11/09 (W 44). The maximum pooled individuals were counted 
(6.52/plant) on 6/10/09 (W 39) (Table 18) (Fig. 5). 
4.3.2.2.2 Autumn crop: The first observation [2/12/09 (W 47)1 recorded less adult 
population (0.20/ plant), thereafter it disappeared for nine weeks (Table 19). In the 
beginning, the nymphs were found relatively more in numbers (0.80 nymphs/ leaf), then 
their population gradually declined and subsequently disappeared on 23/12/09 (W 50). 
The nymphal population on upper surface of leaf however appeared three weeks before 
harvest, showing 0.32 nymphs/ leaf on 10/03110 (W 10) and 0.16 nymphs/ leaf on 
31/03/10 (W 13). A low population of adults (0.10 adults / plant) appeared back on 
17/02/10 (W 7), which steadily reaching to 3.22 adults/ plant at harvest on 31/03/10 (W 
13). The nymphs were, however seen on the lower surface of leaves on 03/03/10 (W 9), 
reaching maximum (2.92 nymphs/ leaf) on 31/03/10 (W 13) (Table 19) (Fig. 5). 
4.2.4 Okra (Abelmoschus esculentus L. Moench) 
4.2.4.1 Year 2008 
4.2.4.1.1 Spring crop: The first observation recorded on 01/04/08 (W 13) showed the 
infestation level of whitefly as 9.16 adults / plant, 5.86 abaxial nymphs and 1.30 adaxial 
nymphs/ leaf (Table 20). Adult population increased (16.56/ plant) on 06/05/08 (W 18) 
then declined (10.88 adults/ plant) on 03/06/08 (W 22). Once again, the population 
increased (12.44 adults/ plant) on 24/06/08 (W 25) then declined'(8.95 adults/plant) at 
crop maturity on 29/07/08 (W 30). A similar trend for nymphs was also observed on 
lower surface of leaf wherein maximum count (11.52 nymphs/ leaf) was seen on 13/05/08 
(W 19) followed by a declining phase (9.28 nymphs/ leaf) and again increasing trend 
(10.46 nymphs/ leaf) was recorded on 03/06/08 (W 22). However a sharp decline of 
abaxial nymph population (6.48 nymphs/ leaf) was seen on 01/07/08 (W 30), thereafter a 
marginal increase (6.58 nymphs/ leaf) in its population. The crop was harvested with the 
count of 5.79 nymphs/ leaf on 29/07/08 (W 30). Similarly, on upper surface of the leaf, 
the nymphs were found to increase from 1.30 nymphs to 2.74 nymphs/ leaf on 13/05/08 
48 
RESULTS 
(W 19) followed by a decline (1.00 nymphs! leaf) on 01/07/08 (W 26). A marginal 
increase in its population (1.80 nymphs/ leaf) was again observed on 15107108 (W 28) 
which subsequently dropped down to 1.60 nymphs/ leaf before harvest on 29/07/08 (W 
30). The pooled population was seen maximum (30.68 individuals! plant) on 06/05/08 (W 
18) (Table 20) (Fig. 6). 
4.2.4.1.2 Summer crop: During summer crop, the trend on dynamics of whitefly was 
highly fluctuating (Table 21). On first observation 05/08/08 (W 31), the crop was found 
infested with 4.17 adults / plant and 2.90 and 1.22 nymphs I leaf on lower and upper 
surface of leaf, respectively. The highest adult population (6.41! plant) was observed on 
26/08108 (W 34), while the corresponding value for nymphs (4.22/ leaf) on lower surface 
of leaf was seen on 09/09/08 (W 36). The peak population (2.14 nymphs/ leaf) of nymphs 
on upper surface of leaf was however observed on 28/10/08 (W 43). The nymphs 
disappeared on several occasions and made subsequent come backs (Table 21). The total 
population of whitefly was recorded highest (11.91 individuals/ plant) on 21/10/08 (W 
42) (Fig. 6). 
4,2.4.1.3 Autumn crop: The first observation showed the presence of adults (1.84/ plant) 
and nymphs (1.58 and 1..00! leaf on lower and upper surface of leaf, respectively) on 
02/12/08 (W 48). The adult population was observed to decrease gradually leading to 
disappearance on 31/12/08 (W 52). The nymphs disappeared on 07/01/09 (W 1) and 
09/12/08 (W 49) from lower and upper surface of leaf. After five weeks of pause, the 
adults and abaxial nymphs reappeared on okra and reached their peak (9.17 adults! plant 
and 3.14 nymphs/ plant) on 24/03/09 (W 12), coinciding with crop maturity. The 
presence of nymphs on lower surface of leaf was however recorded one week later to that 
of adult appearance on 11/02/09 (W 6). On upper surface of leaf, nymphs made their 
appearance on 31/12/08 (W 52) and subsequently disappeared for few days and then 
reappeared with low count (0.35 nymphs! leaf) on 25/02/09 (W 8). The population 
increased slightly towards the crop maturity, reaching to maximum (1.40 nymphs/ leaf) 
on 17/03/09 (W 11). The pooled population of whitefly was also found maximum (13.31 
individuals! plant) on 24/03/09 (W 12) (Table 22) (Fig. 6). 
RESULTS 
4.2.4.2 Year 2009 
4.2.4.2.1 Spring - crop: The first observation made on 02/04/09 (W 13) showed a 
relatively more adult population (5.78 adults! plant) (Table 23) (Fig. 6). After attaining its 
peak population (16.58 adults/ plant) on 07/05109 (W 18), then declined with undulating 
fluctuations till crop maturity. A high abaxial nymph population (12.41/ leaf) was 
witnessed on 07/05109 (W 18) followed by a fall (9.56 nymphs! leaf) on 21!05/09 (W 20). 
The population increased further (10.62 nymphs! leaf) on 28/05/09 (W 21) and thereafter 
descended down (3.58 nymphs/ leaf) before harvesting on 23/07/09 (W 29). The 
immature population from 2.54 to 3.45 nymphs/ leaf was, however seen on upper leaf 
surface coinciding with the middle age of the crop from 07105109 (W 18) to 28/05/09 (W 
21); it was followed by a gradual fall till the maturity of crop (Table 23). The total 
individuals of whitefly were seen maximum (31.53/ plants) on 07/05/09 (W 18). 
4.2.4.2.2 Summer crop: A moderate population of adults (5.24/ plant) and abaxial 
nymphs (3.48/ leaf) was recorded at first observation on 06/08/09 (W 31) (Table 24). 
During this period nymphs were not seen on upper surface of leaf. The adult population 
gradually increased in number (6.28/ plant) on 17/09/09 (W 37) followed by decline 
(3.78 adults/ plant) on 22/10/09 (W 42). Thereafter, a marginal increase in population 
(4.32 adults/ plant) was noted on 5111109 (W 44). Before harvest, the average adult 
population to the extent of 2.24/ plant was recorded on 26/11!09 (W 47). Similarly, the 
nymphal settlement on lower surface of leaf was seen maximum (4.55 nymphs/ leaf) on 
17/09109 (W 37) followed by its gradual decline (2.58 nymphs/ leaf) was recorded until 
22/10/09 (W 42). With subsequent advancement of the crop age, the nymph population 
also increased (3.88 nymphs/ leaf) on 29/10/09 (W 43) followed by a sharp decline (1.10 
nymphs/ leaf) at crop maturity on 26/11/09 (W 47). With regard to upper surface of leaf, 
a low population of nymphs (1.44 nymphs/ leaf) was seen on 20/08/09 (W 33) and then 
gradually disappeared on 24/09/09 (W 38): The population reappeared with a count of 
1.24! leaf on 15/10/09 (W 41) and attained its peak (2,15 nymphs/ leaf) before the 
harvest. While considering the pooled observation, the highest population (11.57 
individuals/ plant) was recorded on 17/9/09 (W 37) (Table 24) (Fig. 6). 
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4.2.4.2.3 Autumn crop: A marked decline in and adult population was seen on abaxial 
surface of leaf (Table 25). Adults (2.00/ plant) and nymphs (1.2 & 1.001 leaf on lower and 
upper surface of leaf, respectively). were recorded on 03/12/09 (W 47) and subsequently 
adults disappeared on 21/01/10 (W 3). Similarly, the abaxial nymphs disappeared on 
14101/10 (W 2). After two weeks, the adults reappeared (1.22/ plant) on 04102/10 (W 5) 
with a gradual increase reaching to 9.17 adults! plant at harvesting on 25/03/10 (W 12). 
On the other hand, the abaxial nymphs made their appearance with 1.22 nymphs/ leaf on 
11/02/10 (W 6), reaching at maximum (4.68 nymphs/ leaf) on 25/03/10 (W 12). As far as 
the nymph population on upper surface was concerned, their intermittent appearances 
were recorded on many occasions, but the highest count (1.40 nymphsl leaf) was 
witnessed on 25102110 (W 8), while at crop maturity, another high of 2.40 nymphs( leaf 
was seen on 25/03/10 (W 12). The maximum count of pooled population 16.25/ plant 
(adults and nymphs), based on entire crop duration was recorded near to harvest on 
25/03/10 (W 12) (Table 25; Fig. 6). 
4.2.5 Green gram (Vigna radiata L.,) 
4.2.5.1 Year 2008 
4.2.5.1.1 Spring crop: The adult population was found relatively more than that of 
nymphs harboring lower as well as upper surface of leaf (Table 26). The first observation 
was made on 07/04/08 (W 14) revealed 1148 adults/ plant, 2.18 abaxial and 0.44 adaxial 
nymphs/ leaf. The adult population however attained its peak (16.88 adults/ plant) on 
12/05/08 (W 19) which gradually declined to 10.18 adults! plant on 16/06/08 (W 24) 
coinciding with crop maturity (Fig. 7). The nymph population on lower surface of leaf 
started increasing with an advancement of crop age, reaching to 3.85 nymphs/ leaf on 
12/05/08 (W 19) followed by a fall (3.22/ leaf) on 26/05/08 (W 2I). This population 
increased further (4.55 nymphs! leaf) on 16(06(08 (W 24). On upper surface of leaf, an 
undulating fluctuation in population count was recorded. A gradual increase from 0.44 to 
1.14 nymphs[ leaf was marked on 05/05/08 (W 18) followed by subsequent decline (0.58 
nymphs! leaf) on 12/05108 (W 19). At harvest 16106108, a low population of nymphs 
(0.84 nymphs/ leaf) was recorded on the upper surface of leaf. Throughout the cropping 
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duration, the maximum population (20.48 individuals/ plant) was recorded on 05/05/08 
(W 18) (Table 26). 
4.2.5.1.2 Summer crop: In comparison to preceding cropping season, a higher 
infestation of whitefly was observed on summer crop (Table 27). A population count of 
10.88 adults/ plant was recorded on 01/07/08 (W 26) which increased gradually along 
with few pauses till the end of crop age (Fig. 7). The highest population (24.80 adults! 
plant) was encountered on 09/09/08 (W 36). Nymphs attained their peak population (7.26 
nymphs/ leaf) at the middle of crop age (05/08108). After a short fall, its population again 
increased marginally (4.66 nymphs/ leaf) towards the end of crop age on 09/09108 (W 
36). Whereas, on upper surface of leaf, the nymph population declined to 0.28 nymphs/ 
leaf on 29107108 (W 30), it started increasing (1.65 nymphs/ leaf) on 02109108 (W 35) and 
then reached to (1.32 nymphs/ leaf) on 09/09/08 (W 36) approaching crop maturity. The 
pooled population (adults and nymphs) was found highest (30.78 individuals! plants) near 
the crop harvest (Table. 27). 
4.2.5.2 Year 2009 
4.2.5.2.1 Spring crop: The ratio of whitefly adult and nymph population recorded during 
2009 was "found very close to the ratio attained during preceding year on green gram 
(Table 28). The adult population from 9.48 adults/ plant recorded on 08/04/09 (W 14) 
dropped down to 7.42 adults/ plant on 15/04/09 (W 15), it started increasing gradually so 
as to reach maximum (14.44 adults/ plant) on 13/05/09 (W 19). Subsequently, a drop in 
adult population was recorded on 20/05/09 (W 20) followed by yet another peak of 14.12 
adults/ plant on 27/05/09 (W 21). Thereafter, it declined to 11.18 adults/ plant on 
10/06/09 (W 23) and eventually culminated to 11.26 adults/ plant on 17106109 (W 24) 
which had coincided with crop maturity. The abaxial nymphs were recorded maximum 
(3.49 nymphs/ leaf) on 20/05/09 (W 20), whereas the adaxial nymphs made their 
appearance with low population count (0.86 nymphs/ leaf) on 22/04109 (W 16). It 
increased further with a population count of 1.18 nymphs/ leaf on 06/05/09 (W 18) 
followed by a marginal decline (0.82 nymphs/ leaf), and thereafter reaching to maximum 
(1.66 nymphs! leaf) on 20/05109 (W 20). The population of adaxial nymphs was recorded 
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low (0.48 nymphs! leaf) on 27/05/09 (W 21), it elevated further (1.48 nymphs! leaf) on 
10/06/09 (W 23) and finally ended with a low population count (0.24 nymphs) leaf) on 
17/06/09 (W 24). The pooled individuals were noted highest (19.101 plants) on 20/05/09 
(W 20) (Table 28; Fig. 7). 
4.2.5.2.2 Summer crop: A comparatively more infestation level in contrast to preceding 
year was witnessed on green gram (Table 29). The first observation revealed a population 
count of 12.48 adults/ plant, 2.45 abaxial and 0.66 adaxial nymphs) leaf on 01107/09 (W 
26). The adult population was recorded maximum (26.24 adults/ plant) when the crop 
was -near to its near middle age on 29/07/09 (W 30), whereas the maximum abaxial 
nymphs (8.44/ leaf) were observed on 5/08/09 (W 31). The adult population nonetheless 
declined to 15.55 adults/ plant on 05108/09 (W 31) and thereafter increased marginally 
(16.55 adults/ plant) on 09/08/09 (W 36). After reaching its maximum population (8.44 
nymphs/ leaf), the abaxial nymphs were observed to increase steadily and dropped down 
to 2.56 nymphs/ leaf on 26/08/09 (W 34) (Fig. 7). The population increased further (3.48 
nymph/ leaf) at crop maturity 09/08/09 (W 36). The adaxial nymphs were however 
recorded maximum (2.44 nymphs/ leaf) on 09108109 (W 35). When all the observations 
taken at weekly interval were considered the combined population of nymphs and adults, 
it was found maximum (30.661 plant) on 29107/09 (W 30) (Table 29). 
4.2.6 Black gram (Vigna mango L.) 
4.2.6.1 Year 2008 
4.2.6.1.1 Spring crop: Black gram witnessed more adults than the immature population 
on abaxial as well as adaxial leaf surface (Table 30; Fig. 8). The initial population (12.24 
adults) plant and 1.84 abaxial nymphs/ leaf) was recorded on 15/04/08 (W 15), which 
increased farther (22.35 adults! plant and 4.25 abaxial nymphs/ leaf) on 13/05/08 (W 19). 
A gradual decline in adult population (13.55 adults/ plant) was however noted on 
01/07/08 (W 26) followed by gradual increase in its population (16.55 adults/ plant) on 
29/07/08 (W 30). At crop maturity, 12.66 adults/ plant were recorded on 19/08/08 (W 
33). The population of abaxial nymphs fluctuated throughout the crop age, reaching to 




However with an initial population of 0.55 nymphs! leaf, a further increase in its 
population on upper surface of the leaf (2.66 nymphs! leaf) was recorded on 06/05/09 (W 
18). This adaxial population finally disappeared on 27/05/08 (W 21). The combined 
whitefly population was recorded maximum (28.02 individuals/ plants) on 13105108 (W 
19) (Table 30). 
4.2.6.1.2 Summer crop. On black gram, an increase in population was recorded with an 
advancement of the crop age (Table 31). The adult population showed the undulating 
pattern (11.44 to 13.48 adults/ plant) from first observation till 23/09/08 (W 38) followed 
by marginal increase up to crop maturity reaching to its maximum count (19.52 adults/ 
plant) on 04/11108 (W 44). However, an increase in abaxial nymph (3.52/ leaf) 
population was recorded on 12/08/08 (W 32), which declined (2.88 nymphs/ leaf) further 
and then subsequently increased to 3.88 nymphs/ leaf on 02/09/08 (W 35) followed by a 
gradual drop (1.88 nymphs! leaf) on 23/09108 (W 38) (Fig. 8). The maximum nymph 
population (4.88 abaxial nymphs! leaf) was nevertheless recorded on 04/11/08 (W 44). 
Nymphs on adaxial surface were recorded on 02/09/08 (W 35) reaching to 0.28 nymphs/ 
leaf, which subsequently declined to 0.14 nymphs/ leaf on 23109/08 (W 38). An increase 
in count (0.55 nymphs! leaf) was again witnessed on 30/09108 (W 39), it was followed by 
a drop (0.48 nymphs/ leaf) on 07/10/08 (W 40). The highest adaxial nymph count (2.36 
nymphs/ leaf) was recorded on 28/10/08 which finally culminated to 2.00 nymphs/ leaf 
on 04/11/08 (W 44), An overall highest whitefly population (26.401 plant) was recorded 
on 04111!08 (W 44) (Table 31). 
4.2.6.2 Year 2009 
4.2.6.2.1 Spring crop: The highest count of adults (23.35 adults/ plant) on black gram 
was observed on 20/05109 (W 20), afterwards its population declined intermittently 
throughout the crop age, showing relatively low count (15.22 adults! plant) on 19/08/09 
(W 33) at crop maturity. On the other hand, a steady count of abaxial nymphs (2.88/ leaf) 
was recorded from 15/04/09 to 29/04/09, thereafter, its population increased marginally 
(2.96 nymphs/ leaf) on 13/05/09 (W 19). The lowest population (1.24 nymphs/ leaf) was 
however recorded on 10/06/09 (W 23). Thereafter, with intermittent population 
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fluctuation levels, the crop was harvested with 2.94 nymphs! leaf on 19/08/09 (W 33). 
With regard to adaxial nymphs, the highest population (1.65 nymphs/ leaf) was recorded 
on 06/05/09 (W 18) which declined gradually and ultimately disappeared on 27/05/09 (W 
21). After a gap of two weeks, it reappeared with low count (0.14 nymphs! leaf) on 
10/06/09 (W 23) and then gradually reached to maximum (0.78 nymphs/ leaf) on 
22/07/09 (W 29) and its population declined gradually and finally, disappeared on 
12/08/09 (W 32) (Table 32; Fig. 8). 
4.2.6.2.2 Summer crop: The trend of population dynamics of adult whitefly recorded on 
summer black gram was almost similar to observations recorded in preceding year (Table 
33). Adult population ranged between 10.44 to 12.84/ plant during the period 01/07/09 to 
09/09/09 and a further increase in population, reaching to maximum (22.14 adults/ plant) 
was recorded on 29/09/09 (W 39) (Fig. 6). After certain fluctuations, the population at 
crop maturity was recorded as 17.44 adults/ plant on 03111/09 (W 44). While considering 
the nymphs, at an -initial stage observation, the population of abaxial nymphs was 
recorded as 2.14 nymphs/ leaf. In subsequent weeks, its population increased to 2.66 
nymphs! leaf. Thereafter, a marginal decline in the population (2.62 nymphs! leaf) was 
seen on 15/07/09 (W 28). After further increase (3.14 abaxial nymphs! leaf), the 
population started decreasing gradually (1.10 nymphs/ leaf) on 22/09/09 (W 38). The 
highest population (4.88 nymphs! leaf) was however recorded at crop maturity on 
03111109 (W 44). While considering the nymphs seen on adaxial surface, its low 
population (1.00 nymphs! leaf) was recorded on 15/07/09 (two weeks later than the 
presence of abaxial nymphs). Its population was almost negligible throughout the 
cropping season, but steadily appeared with relatively high count (3.00 nymphs/ leaf) 
near to crop maturity. The summation of total whitefly population revealed a highest 
count (25.70 individuals/ plant) on 27/10/09 (W 43) (Table 33). 
4.3 Correlation analysis of population dynamics- 
4.3.1 Abiotic factors: To determine the impact of abiotic and biotic factors on whitefly 
population (adult and nymphs), the abiotic components of environment viz., temperature 




Fig 3: Seasonal dynamics of Bemisia tabaci on brinjal (Solarium melongena L.,). 
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Fig 5: Seasonal dynamics of Bemisia tabaci Genn., on tomato (Lycopersicon esculentum Mill.). 
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Fig 6: Seasonal dynamics of Bemisia tabaci Genn., on okra (Abelmuscus esculentus L. Moench) 
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Table 5: Population fluctuation of whitefry and coccinelIids in relation to abiotic factors on brinjal (Summer 2008) 
Date 
St 
WeS  Adult 
NyinpJT 
Total Coccinellids 
Temperature J  Relative humidity 
Rainfall 
LS 	US Max 	Min 	Mean Morning 	Evening 	Mean 
29-Apr-08 W17 24.78 13,46 2.57 40.81 0.35 42.21 22.86 32.54 39.86 39.57 39.71 0,00 
6-May-08 W18 27.84 15.37 3.54 46.75 0.30 42.07 24.50 33.29 41.43 39.00 40.21 0.00 
13-May-08 W19 29.61 15.88 1.86 47.35 0.38 39.00 23.64 31.32 54.43 47.86 51.14 4.00 
20-May-08 W20 31.44 17.64 2.54 51.62 0.38 35.93 24.21 30.07 65.86 58.57 62.21 24.00 
27-May-12 W21 37.51 20.18 2.55 60.24 0.40 32.64 22.71 27.68 80.29 61.43 70.86 71.00 
3-Jun-08 W22 39.18 21.40 3.54 64.12 0,42 38.00 24.71 31.36 63.71 50.71 57.21 6.80 
10-Jun-08 W23 32.00 24.51 3.81 60.32 0.46 34.64 25.21 29.93 80.43 65.29 72.86 10.80 
17-Jun-08 W24 29.82 24.59 5.12 59.53 0.55 33.43 26.21 29.82 86.43 73.71 80.07 99.60 
24-Jun-08 W25 24.11 26.52 4.84 55.47 0.84 33.64 25.50 29.57 83.14 69.71 76.43 33.00 
1-Jul-08 W26 19.37 22.78 3.54 45.69 0.88 33.57 26.36 29.96 82.43 72,71 77.57 24.20 
8-Jul-08 W27 12.45 19.51 2.51 34.47 1.40 32.21 25.56 28.89 85.86 81,14 83.50 158.20 
15-Jul-08 W28 14.54 18.21 2.94 35.69 1.68 33.21 25.64 29.43 89.14 77.00 83.07 80.80 
22-Jul•08 W29 13.81 17.23 3.54 34.58 1.40 33.86 26,43 30.14 83.29 70.86 77.07 11.40 
St = standered; LS = Lower surface, US = Upper surface; Max = Maximum, Min = Minimum 





Temperature Relative humidity 
Rainfall 
LS 	US Max 	Mio 	Mean Morning Evening Mean 
12-Aug-08 W32 13.51 14.44 2.58 30.53 1.94 33.43 26.07 29.75 87.14 74.00 80.57 12.80 
19-Aug-08 W33 15.48 12,24 2.40 30.12 1.45 30.71 25.00 27.86 91,29 83.43 87.36 136.80 
26•Aug-08 W34 14,58 14.39 2.84 31,81 2.63 32,50 25.50 29.00 87,57 79.71 83.64 24.40 
2-Sep-08 W35 14.22 12.18 3.21 29.61 2.45 35.86: 25.7I 30.79 81.00 65.00 73.00 0.00 
9-Sep-08 W36 16,44 11.57 3.54 31.55 2.11 35,43` 25.57 30.50 80.71 59.29 70.00 11.60 
16-Sep-08 W37 17.46 11.28 2.17 30.91 2.34 34.50 25,43 29.96 80.29 	, 65.86 73.07 6.20 
23•Sep-08 W38 19.61 10.54 1,80 31.95 1.88 .30.14 22.86 26.50 92.00 79.86 85.93 85.00 
30-Sep•08 W39 18.54 12.45 1.00 31.99 1.20 34.36 23.86 29.11 73.14 53.29 63.21 0.00 
7-Oct-08 W40 19.53 12.62 1.00 33.15 0.78 35.43 24.93 30.18 76.57 51.57 64.07 0.00 
14-Oct48 W41 21.48 10,47 0.00 31.95 0.45 35.86 22,50 29.18 71,29 38.57 54,93 0.00 
21-00-03 W42 22.83 8,54 1.95 33.32 1.24 32.93 19.29 26.11 69.00 34.86 51.93 0.00 
28-00-08 W43 -' 19.46 8.57 0.00 28.03 1.88 32.43 18,43 2543 80.14 33.00 56.57 0.00 
4-Nov-08 W44 16.56' 6,41 0.00 22.97 2.58 32.50 17.21 24.86 70.86 33.00 51.93 0.00 
St = standered; LS = Lower surface, US = Upper surface; Max = Maximum, Min = Minimum 
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Table 8: Population fluctuation of whitefly and coccinellids in relation to abiotic factors on brinjal (Summer 2009) 
Date St Weaks Adult 
Nymphs  
Total Coccinellids 
Temperature Relative humidity 	' Rainfall 
LS 	US Max 	Min 	Mean Morning Evening Mean 
27-Apr-09 W16 21,14 14,66 4.19 3999 0.52 39.43 22.07 30.75 26.43 11.43 18.93 0.00 
4-May-09 W17 23.14 16.20 3.54 42.88 0.52 42.21 26.07 34.14 34.43 18.86 26.64 0.00 
11-May-09 W18 24.22 16.44 4.81 45.47 0.55 39.71 23.14 31.43 46.43 26.29 36.36 12.60 
18-May-09 W19 27,35 18.92 3.51 49.78 0.58 39.36 25.79 32.57 52.71 33.71 .43.21 6.00 
25-May-09 W20 30,44 20.11 4.54 55.09 0.64 39.14,: 26.36 32.75 56.86 37.00 46.93 27.00 
1-Jun-09 W21 29.12 22.83 5.84 57.79 OR 37.79 24.14 30.96 61,43 35.71 48.57 28.80 
8-Jun•09 W22 28.17 24.51 3.98 56.66 1.88 41,29 27.36 34.32 53.00 30.14 41.57 0.00 
15-Jun-09 W23 26.14 25.10 5.27 56.51 2.22 41.14 26.64 33.89 37.57 25,43 31.50 0.00 
22-Jun-09 W24 19.12 22.18 4.62 45.92 3.58 41.57 2714 34.36 38.29 20.29 29.29 0.00 
29-Jun-09 W25 17.14 20.74 4.28 42.16 1.84 43.21 29.86 36.54 46.86 26.14 36.50 0.00 
6-Jul-09 W26 14.48 19.51 3.82 37.81 2.64 37.57 26.36 31.96 69.86 45.86 57.86 3.60 
13-Jul-09 W27 12.59 16.49 3.24 32.32 2.30 36.50 28.57 32.54 77.57 63.00 70.29 18.80 
20-Jul-09 W28 10.61 15.88 3.68 30.17 2.12 , 37,14 27.93 32.54 70.86 52,86 61.86 0.00 
St = standered; LS = Lower surface, US = Upper surface; Max = Maximum, Min = Minimum 
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Temperature Relative humidity 
Rainfall 
LS 	US Max 	Min 	Mean Morning Evening Mean 
11-Jul-08 W27 3.45 1.30 0,00 4.75 1.00 3I.64 25.41 28.53 87,86 80.86 84.36 156.80 
28-Jul-08 W28 3,98 1.40 0.00 5.38 1.12 33,29 25.93 29.61 85,00 76.57 80.79 54.60 
25-Jul-08 W29 5.44 1.60 0.00 7,04 1.24 34.29 26,57 30,43 85.14 68.57 76.86 10.80 
1-Aug-08 W30 5.65 1.60 0.00 7.25 1.28 33.93 26.86 30.39 82.43 73.71 78.07 11.80 
8-Aug-08 W31 6.26 1.45 0.50 7.71 1.25 32.50 25.86 29.18 87.71 79.29 83.50 18.60 
15-Aug-08 W32 7.28 1.21 0.50 8.49 1.00 32.36 :; 25.93 29.14 88.57 80.14 84.36 119.60 
22-Aug-08 W33 7.23 1.14 1.15 8.37 1.00 30,71 24.64 27.68 90.14 80.71 85.43 36.60 
29-Aug-08 W34 8,42 1.00 0.85 9,42 1.00 34.93 26.36 30.64 83.71 71.43 77.57 5.00 
5-Sep-08 W35 8.74 1.60 0.45 10.34 0.95 36.50 25.86 31.18 79.14 62.57 70.86 0.00 
12-Sep-08 W36 7.26 2.12 0.00 9.38 0.90 34.07 25.14 29.61 82.86 64.57 73.71 11,60 
19-Sep-08 W37 7.10 2.40 0.00 9.50 0.88 33.07 24.57 28.82 84.43 68,57 76.50 91.20 
26-Sep-08 W38 6.15 2.90 0.00 9.05 0.54 31.21 22.36 26.79 85.14 69,43 77.29 0.00 
3-Oct-08 W39 5.86 3.55 0.00 9.41 0.50 35.14 25,00 30,07 72.57 53.43 63.00 0.00 
11.Oct-08 W40 5,62 3.28 0.00 8,90 0.64 35.81 23.75 29,78 73.88 44.25 59.06 0.00 
18-Oct-08 W41 5.79 3.20 1.00 8.99 0.65 33.93 21.21 27.57 71.86 39.14 55.50 .0.00 
25.Oct-08 W42 5.12 2.15 1.25 7.27 0.64 32.86 18.43 25.64 72.00 32.43 52.21 0.00 
1-Nov-08 W43 4.65 0.80 1.60 5.45 0.72 32.36 17.79 25.07 78.57 33.43 56.00 0.00 
8-Nov-08 W44 4.30 1.60 0.25 5.90 0.68 31.71 15.43 25.57 71.29 31.29 51,29 0.00 
15-Nov-08 W45 3.18 1.84 0,55 5.02 0,54 31.29 15.00 23.14 82.29 44.86 63.57 0.00 
St = standered, LS = Lower surface, US = Upper surface 






Temperature Relative humidity 
Rainfall 
LS 	US Max 	Min 	Mean Morning Evening 	Mean 
14-Nov08 W45 2.32 1.28 0.00 3.60 0.32 31.50 15.14 23.32 82.43 45.29 63.86 0.00 
21-Nov-08 W46 1.46 1.40 0.00 2.86 0.40 27.79 14.93 21.36 84.00 44,57 64.29 6.60 
28-Nov-08 W47 1.32 1.20 0,00 2.52 0.45 26.14 10.86 18.50 83.14 41.00 62.07 0.00 
5-Dec-08 W48 0.85 1.00 0.00 1.85 0.35 26.14 11.21 18.68 80.86 43.14 62.00 0.00 
12-Dec-08 W49 0.48 1.00 0.00 1.48 0.32 23.50 12.00 17.75 89.00 54.00 71.50 0.00 
19-Dec-08 W50 0.22 0.60 0.00 0.82 0.38 24.71 11.00 17.86 80.57 44.43 62.50 0.00 
26-Dec•08 W51 0.00 0,00 0.00 0.00 0.24 21,57 10.57 16.07 85.57 53.71 69.64 0.00 
2-Jan-09 W52 0.00 0.00 0.00 0.00 0.00 20.57 7.64 14.11 93.43 59.14 7629 0.00 
9-Jan-09 WI 0.00 0.00 0.00 0.00 0.00 17.86 7.00 12.43 90.43 73.86 82.14 0.00 
16-Jan-09 W2 0.00 0.00 0.00 0.00 0.00 22.14 9.14 15.64 89.57 48.71 69.14 0.00 
23-Jan-09 W3 0.00 0.00 0.00 0.00 0.00 22.86 11.00 16.93 87.14 53.57 70.36 0.00 
30-Jan-09 W4 0.00 0.00 0.00 0.00 0.00 24.71 11.07 17.89 88.43 49.00 68.71 0.00 
6-Feb-09 WS 0.00 0.00 0.00 0.00 0.00 25.43 10.57 18,00 87.00 46.43 66.71 0.00 
13-Feb-09 W6 0.00 0.00 0.00 0.00 0.24 23.86 10.93 17.39 88.71 49.29 69.00 3.20 
20-Feb-09 W7 0,86 0.00 0,00 0.86 0.25 25.79 10.57 18.18 84.57 42.86 63,71 0.00 
27-Feb-09 W8 1.46 0.00 0.00 1.46 0.28 28.79 13.50 21.14 76.29 32,43 54.36 0.00 
6-Mar-09 W9 2.18 1.20 0.00 3.38 0.40 30.29 14.07 22.18 69.14 31.71 50.43 0.00 
14-Mar-09 W10 2.84 1.24 0,00 4.08 0.58 31.44 13.88 22.66 59.88 31.13 45.50 0.00 
21-Mar-09 W11 3.24 1.84 0.00 5.08 0.66 32,50 16,79 24.64 67.57 33.86 50.71 0.00 
St = standered, LS Lower surface, US Upper surface 






Temperature Relative humidity Rainfall 
LS 	US Max 	Min 	Mean Morning 	Evening 	Mean 
20-Jul-09 W28: 2,24 1,24 0.00 3.48 0.32 W10 29.07 16.21 22.64 77.04 61.43 69.21 
27-Jul•09 W29 2,14 1,54 0,00 3.68 0.46 W11 33.29 30.93 32.11 6431 64.14 64.43 
3-Aug-09 W30 2,65 1.64 0,00 4.29 0.48 W12 33.79 16.71 25.25 65.86 59.14 62.50 
10-Aug-09 W31 2.75 1.84 0,00 4.59 0.32 W13 31.00 18.29 24.64 69.86 62.86 66.36 
17-Aug-09 W32 3.22 1.85 0.00 5,07 0.18 W14 32.64 17.93 25.29 71.57 60.00 65.79 
24-Aug-09 W33 3.15 1.94 0.45 5.09 1.00 W15 37.36 21.00 29.18 51.71 52.43 52.07 
31-Aug-09 W34 3.18 1.54 0.46 4.72 1,10 W16 G 40.71 21.57 31.14 41.00 45.00 43.00 
7-Sep•09 W35 3.42 1.50 0.58 4.92 1.10 W17 42.00 23.07 32.54 40,14 39.43 39,79 
14-Sep-09 W36 3,58 2.12 0.82 5.70 1.26 WiS 41.00 24.93 32.96 46.00 42.00 44.00 
21-Sep-09 W37 3.65 2,24 0.55 5.89 1.56 W19 37.21 24.14 30.68 58,86 54.00 56.43 
28-Sep-09 W38 4.12 2.52 0.55 6.64 1.40 W20 33.50 22.43 27.96 76.86 62.43 69.64 
5-Oct•09 W39 4.26 2.84 0.10 7,10 1.00 W21 36.57 24.14 30.36 67.29 52.57 59.93 
12-Oct•09 W40 4.22 2.18 0.25 6,40 0.94 W22 37.64 25.50 31.57 72.00 53.00 62.50 
19.Oct-09 W41 4.55 2.58 0.54 7.13 0.82 W13 33.57 25.64 29.61 83.71 69,71 76.71 
26-Oct-09 W42 4,10 2.84 0.58 6.94 0.85 W24 32.29 25,79 29.04 86.43 77.57 82.00 
1,Nov-09 W43 3.48 3.12 0.66 6.60 0.88 W25 34.14 26.00 30.07 82.43 - 68.43 75.43 
9-Nov-09 W44 4.24 2.44 0.72 6.68 1.40 W26 34.36 26.07 30.21 82.43 73.86 78.14 
16-Nov-09 W45 3.88 2.15 0.68 6.03 1.80 W27 31.64 25,41 28.53 87.86 80.86 84.36 
St = standered, LS = Lower surface, US = Upper surface 







Temperature Relative humidity Rainfall 
LS 	US Max, 	Min 	Mean Morning 	Evening 	Mean 
20-Jul•09 W28 4.48 2.04 0,48 7.00 0.66 37.14 27.93 32.54 70.86 52.86 61.86 0.00 
27-Jul..09 W29 4.54 2,40 0.85 7.79 0.68 37.36 28.14 32.75 73.86 49.86 61.86 0.80 
3•Aug-09 W30 5.28 2.60 1.20 9,08 0.82 35.57 26.57 31.07 75.14 56.29 65.71 78.00 
10-Aug-09 W31 5.24 1.60 0,62 7.46 1.00 37.79 29.93 33.86 68.43 53.29 60.86 8.40 
17-Aug-09 W32 6.54 2.45 0.40 9.39 1.14 32.14 26.86 29.50 86.43 74.29 80.36 50.20 
24-Aug•09 W33 5.62 1.21 0.00 6.83 0.85 35.86 26.07 30.96 80.71 61100 70.86 81.40 
31-Aug-09 W34 6.18 1.14 0.00 7.32 0.85 32.50 25.71 29.11 86.86 76.71 81.79 149,80 
7-Sep-09 W35 5.56 LOU 0.85 7.41 0.78 33.00 25.71 29.36 86.00 71.43 78.71 31.80 
14-Sep-09 W36 6.25 1.60 0.45 8.30 0.75 30.64 25,93 28,29 90.71 79,29 85.00 50.60 
21-Sep-09 W37 5.28 1.12 0.00 6.40 0.72 35.14 25.00 30.07 77.57 52.29 64.93 0.00 
28-Sep-09 W38 5.38 1.40 0.18 6.96 0.65 35.93 26.29 31,11 86.71 46,43 66.57 0.00 
5-Oct-09 W39 4.56 2.90 0.54 8.00 0.72 33.57 25.36 29.46 81,71 61.71 71.71 1.00 
12-Oct-09 W40 4.44 1.55 0.24 6.23 0.82 32.86 22.71 27.79 76.14 47.86 62,00 29.80 
19.Oct-09 W41 3.22 1.28 0.00 4.50 0.82 33.07 19.71 26.39 68.43 42.71 55.57 0.00 
26-Oct-09 W42 3.35 1,20 0.00 4.55 0.92 32.07 16.07 24.07 60.71 32.29 46.50 0.00 
1-Nov-09 W43 3.74 1.15 0.00 4.89 0.90 31.64 15.43 23.54 60.43 42.14 51.29 0.00 
9-Nov-09 W44 2.28 0.80 0.00 3,08 0.95 30.36 16.71 23.54 73.29 55.57 64.43 0.00 
16-Nov-09 W45 2.28 0.52 0.00 2.80 1.00 25.29 17.64 21.46 86.00 77.86 81.93 30.00 
St = standered, LS = Lower surface, US = Upper surface 






LS 	US Total Coccinellids 
Temperature Relative humidity 
~~~1 Max 	Min 	Mean Morning Evening Mean 8 
27-Nov-09 W46 1.20 0.85 0.00 2.05 0.85 26.14 10.86 18,50 71.29 60.43 65,86 	0.00 
4-Dec-09 W47 0.84 0.82 0,00 1.66 0,88 25.36 10.71 18.04 80,86 56.00 68.43 30.00 
1-Dec-09 W48 0.54 0.55 0.00 1.09 0.88 25,36 11.43 18.39 82.71 49.57 66.14 	11.20 
18-Dec-09 W49 0.85 0,00 0.00 0,85 0.85 22.71 11.86 17.29 85.86 58.57 72.21 0.00 
25-Dec-09 W50 0.00 0.00 0,00 0.00 0.78 21.57 7,86 14.71 78,57 65.43 72,00 	0.00 
1-Jan-10 W51 0.00 0.00 0.00 0.00 0.62 20,64 7.14 13.89 88.71 70.43 79.57 	0.00 
8-Jan-10 WI 0.00 0.00 0,00 0.00 0.24 15.00 .8,29 11.64 94,00 84.71 89.36 	6.60 
15-Jan-10 W2 0.00 0.00 0.00 0.00 0.14 14.86 8.29 11.57 92.57 85.14 88.86 	0.00 
22-Jan-10 W3 0.00 0.00 0.00 0.00 0.00 15.21 7.57 11.39 96.14 87,29. 91.71 0.00 
294an-10 W4 0.00 0.00 0.00 0.00 0.00 22.50 8.50 15.50 93.86 71.14 82.50 0.00 
5-Feb10 W5 0.62 0.00 0.00 0.62 0.00 23.86 9,64 16.75 81.86 61.71 71,79 0:00 
12-Feb-10 W6 0.49 0.55 0.00 1.04 0.00 24.93 12.93 18.93 83.71 72.00 77.86 0.00 
19•Feb-10 W7 0.54 0.74 0.00 1.28 0.00 23.43 11.43 17.43 83.71 65.43 74.57 0.00 
26-Feb-10 W8 0,72 1,20 0.00 1,92 0.00 27.29 13,29 20.29 81.29 56.86 69.07 0,00 
5-Mar-10 W9 0,92 1.24 0.00 2.16 0.28 31.21 17,07 24.14 70.71 50.86 60.79 0.00 
12-Mar-10 W10 1.74 1.75 0.52 3.49 0.32 29.14 -15.00 22.07 76.71 48.86 62.79 0.00 
19-Mar-10 Wll 2.32 2.20 0.58 4.52 0.35 33.39 17.80 25.59 66.43 40.71 53.57 0.00 
26-Mar-10 W12 3.14 2.24 0.58 5.38 0,44 37.74 20.49 29.11 62.00 33.71 47.86 0.00 
7-Apr-10 W13 3.48 2.84 0.85 6.32 0.58 38.71 21.09 29.90 , 	41.00 20.57 30,79 0.00 
St = standered, LS = Lower surface, US = Upper surface 
Table 15: Population fluctuation of whitefly and coccinellids in relation to abiotic factors on chili (Spring 2009-10) 
Date 
St 
 Weaks Adult 
Nymphs 
Total Caccinellids 
Temperature Relative humidity Rainfall 
LS 	US Max 	Min 	Mean Morning 	Evening 	Mean 
28-Mar-10 W12 3.12 2.68 0.00 5.80 0.45 38.67 20.99 29.83 57.00 30.14 43.57 0.00 
4-Apr-10 W13 3.28 1.58 0.00 4.86 0.58 38,70 21.46 30.08 46.71 24,29 35.50 0,10 
11-Apr•10 W14 2.88 1.54 0.00 4,42 0.75 40.04 21.80 30.92 35.14 16.71 25.93 0.00 
17-Apr-10 W15 2.54 1.28 0.18 3.82 0.86 42.73 25.00 33.87 35.33 17.17 26.25 0.00 
24-Apr-10 W16 2.50 1.35 0.22 3.85 0.88 41.77 27.51 34.64 36.00 20.86 28.43 0,00 
1-May-10 W17 2.48 1.30 0.28 3.78 1.12 41.11 27.93 34.52 39.43 26.43 32,93 1.20 
8-May-10 W18 2.60 1.26 0.54 3.86 1.14 38.40 26.01 32.21 54.43 39.71 47.07 0.00 
15-May-10 W19 2.88 1.22 0.55 4.10 1.20 42.19 27.36 34.77 39.00 21.29 30.14 0.00 
22-May-10 W20 2.64 1.58 0.62 4.22 0.84 43.57 28.39 35.98 34.86 22.43 28.64 0.00 
29-May-10 W21 2.95 1.59 0.78 4.54 0.86 41,84 28.43 35.14 55.14 37.00 46.07 4.40 
54un-10 W22 3.25 1.74 1.22 499 0.70 41.69 27.76 34.72 44.00 31.29 37.64 0.00 
12-Jun-10 W23 3.29 1.88 1.20 5.17 0.55 37.54 25.19 31.36 54.14 40.86 47.50 10.20 
19-Jun-10 W24 3.58 2.48 1.14 6.06 0.84 41,07 28,43 34.75 45,57 28.57 37.07 0.80 
26-Jun-10 W25 3.55 2.88 1.00 6.43 0.88 42.86 29.66 36.26 57.71 28.57 43.14 20.20 
3-Jul.10 W26 3.24 2.20 0.56 5.44 1.68 38.89 28.00 33.44 66.86 49.29 58.07 11.80 
10-Jul-10 W27 2.80 2.18 0.22 4.98 1.40 35,53 27.43 31.48 79.43 70.00 74.71 53.60 
17-Jul-10 W28 2.48 1.88 0,28 4.36 1.40 35.63 27.36 31.49 , 	77.14 68,86 73.00 22.00 
24-Jul-10 W29 2.18 1.58 0.64 3.76 0.50 33.34 27.00 30.17 86.57 79.00 82.79 58.00 
St = standered, LS = Lower surface, US = Upper surface 
Table 16: Population fluctuation of whitetly and coccinellids in relation to abiotic factors on tomato (Summer 2008) 
Date 
St 
Weaks Adult Nymphs 
Total Coccinellids 
Temperature Relative humidity 
Rainfall 
LS 	US Max 	Min Mean Morning Evening Mean 
5-Aug-08 W31 3.58 2.88 0.00 6.46 1.54 32.86 26.5 29,68 86.71 78,57 82.64 7.60 
12-Aug•08 W32 3.88 3.12 0.00 7.00 1.60 33.43 26,07 29.75 87.14 74.00 80.57 20.20 
19-Aug-08 W33 4.54 3.26 0.00 7.80 1.88 30.71 25.00 27,86 91.29 83.43 87,36 136.8 
26-A4g-08 W34 3.00 3.30 0.00 6.30 1.85 32,5 25.50 29,00 87.57 79.71 83.64 24.40 
2-Sep-08 W35 3.12 3.80 0.48 7.40 1.75 35.86 25.71 30.79 81.00 65.00 73.00 0.00 
9-Sep-08 W36 3.65 2,84 0.75 7.24 1.68 35.43 25.57 30.50 80.71 59.29 70.00 11.60 
16-Sep-08 W37 4.22 2.58 1.00 7.80 1.98 34.5 25.43 29.96 80.29 65.86 73.07 6.20 
23-Sep-08 W38 4.34 2.55 1.20 8.09 2.14 30.14 22.86 26.50 92.00 79.86 85.93 85-.00 
30-Sep-08 W39 3.44 3.20 0.00 6,64 2.40 34.36 23.86 29.11 73.14 5329 63.21 0.00 
7-Oct-08 W40 4.40 3.54 0.00 7.94 2.64 35.43 24.93 30.18 76.57 51.57 64.07 0.00 
14-Oct-08 W41 4.68 3.88 1.14 9.70 2.72 35.86 22,50 29.18 71.29 38.57 54.93 0.00 
21.Oct-08 W42 4.48 2.54 1.00 8.02 3.00 32.93 19.29 26;11- 69.00 34.86 5.1.93-- -0.00- 
28-Oct-08 W43 3.84 2.16 0.88 6.88 3.18 32.43 18.43 25,43 80.14 33.00 56.57 0.00 
4-Nov-08 W44 3.65 2.12 0.00 5.77 3.22 32.5 17.21 24.86 70.86 33.00 51.93 0.00 
11-Nov-08 W45 3.28 1.44 0.00 4.72 3.10 32.21 14.93 23.57 77.29 39.14 58.21 0.00 
18-Nov-08 W46 3.10 1.00 0.00 4,10 3.00 29.21 14.57 21.89 81.71 40.86 61.29 0.00 
25-Nov-08 W47 2.44 0.88 0.00 3.32 2.64 25.79 12.93 19.36 84.86 44.71 64.79 6.60 
St = standered, Max = Maximum, Min = Minimum; LS = Lower surface, US = Upper surface 







Temperature Relative humidity 
Rainfall 
LS 	US Max 	Min Mean Morning Evening Mean 
2-Dec-08 W48 0.80 1,88 0.00 2.68 2,66 26.14 11.00 18.57 83.00 45.71 64.36 0.00 
9-Dec-08 W49 0.40 1.00 0.00 1.40 2.75 26.43 12,07 19.25 81.86 44.14 63.00 0.00 
16-Dec-08 W50 0.10 0.20 0.00 0.30 2.85 24.64 10.93 17.79 83.14 44.86 64.00 0.00 
23-Dec-08 W51 0.00 0.00 0.00 0.00 1.20 23.14 12.71 17.93 83.57 52.43 68.00 0.00 
30-Dec-08 W52 0.00 0.00 0.00 0.00 0.24 22.50 8.21 15.36 90.86 52.00 71.43 0.00 
6-Jan-09 Wl 0.00 0.00 0,00 0.00 0.00 16,36 7.14 11,75 94.71 73.00 83.86 0.00 
13-Jan-09 W2 0.00 0.00 0.00 0.00 0.00 21.36 7.71 14.54 88.14 58,29 73.21 0.00 
20-Jan-09 W3 0.55 0.00 0.00 0.55 0.00 22.71 11.00 16.86 90.00 53.43 71,71 0.00 
27-Jan-09 W4 0.44 0.00 0.00 0.44 0,00 24,14 11,07 17.61 85.00 50.00 67.50 0.00 
3-Feb-09 W5 0.28 0.00 0.00 0.28 0.00 24.07 9.57 16.82 87.43 47.86 67.64 0.00 
10-Feb-09 W6 0.84 0.15 0.00 0.99 0.55 26.00 11.57 18,79 86.00 41.86 63.93 3.20 
17-Feb-09 W7 2.14 0.18 0.00 2.32 0.62 23.86 10.5 17.18 88.14 52.29 70.21 0.00 
24-Feb-09 W8 3.88 0.24 0.00 4.12 0.84 28.29 12.50 20.39 81.43 37.00 59.21 0.00 
3-Mar-09 W9 3.84 1.86 0.00 5.70 1,12 28.79 13,00 20.89 66.43 28.86 47.64 0.00 
10-Mar-09 W10 4.18 2.88 0.00 7,06 1.35 31.71 14.93 23.32 68.57 32.14 50,36 0.00 
17-Mar-09 W11 5.10 3.00 0.12 8.22 1.88 31.71 14.36 23.04 62.00 32.86 47.43 0.00 
24-Mar-09 W12 5.12 3.24 0.15 8.51 2,10 32.71 17.50 25.11 66.57 32.43 49.5 0.00 
31-Mar-09 W13 5.80 3.46 0.18 9,44 2.00 32.07 17.50 24.79 66.71 33.14 49.93 3.60 
St = standered, Max = Maximum, Min z Minimum; LS = Lower surface, US = Upper surface 




Adult Nymphs  Total 
Coccinellid 
s 
Temperature Relative humidity mall 
LS 	US Max 	Min 	Mean Morning Evening 	Mean 
4-Aug-09 W30 3,44 2.18 0.00 5.62 0.95 36,50 27.08 31.79 69.83 53.00 61.42 3,40 
11-Aug-09 W31 3.00 2.20 0.00 5.20 1.14 37.71 29.86 33.79 70.14 54.43 62.29 13.20 
18-Aug-09 W32 3,12 225 0.00 5.37 1.00 31.93 26.50 29,21 86.86 74.14 80,50 19.30 
25-Aug-09 W33 3,00 2.86 0.00 5.86 1.18 35.71 26.21 30.96 81.71 63.57 72.64 11.65 
1-Sep-09 W34 2.80 2.90 0.00 5.70 1.36 32.64 25.79 29.21 86.57 75.86 81.21 148.00 
8-Sep-09 W35 2,25 2.00 0.00 4.25 1.44 32.29 25,50 28,89 87.43 74.86 81.14 13.55 
15-Sep-09 W36 2.00 2.00 0.00 4.00 1.38 31.36 15 64 28.50 87.29 74.00 80.64 24.40 
22-Sep-09 W37 2,12 1.84 0.00 3.96 1.58 35,29 25.43 30,36 80.71 50.86 65.79 0.00 
29-Sep-09 W38 2,88 2.42 0.22 5.52 1.78 36.00 26.29 31,14 85.29 47.71 66.50 0.00 
6.00-09 W39 3.40 2.72 0.40 6.52 2.20 32.21 24.71 28.46 83.86 65.00 74.43 30.86 
13-Oct-09 W40 3.40 2.10 0.32 5.82 2.20 33.79 22.36 28.07 73.00 42.71 57.86 0.00 
20-Oct-09 W41 2,80 1,84 0.30 4.94 2.86 32.86 19.43 26.14 66.43 41.86 54.14 0.00 
27-Oct-09 W42 ' 2.45 1.80 0.78 5.03 2.88 32.00 15.64 23.82 60.43 31.43 45.93 0.00' 
2-Nov-09 W43 2.10 1.57 0.14 3.81 2.74 31.67 15.58 23.63 60.83 44,17 52.50 0.00 
9-Nov-09 W44 2.00 1,00 0,00 3.00 2,82 30.36 16.71 23.54 73.29 55.57 64.43 0.00 
16-Nov-09 W45 1.82 0.40 0.00 2.22 2.72 25.29 17.64 21.46 86.00 77.86 81.93 30.00 
24-Dec-09 W46 2.00 0.20 0.00 2.20 2.66 24.75 11.69 18.22 72.88 59.75 66.31 1110 
St r- standered, Max = Maximum, Min = Minimum; LS = Lower surface, US = Upper surface 






Temperature Relative humidity 
Rainfall 
LS 	US Max 	Min 	Mean Morning Evening Mean 
2-Dec-09 W47 0.20 0,80 0.00 1,00 1.68 25.86 11.07 18.46 77.71 57,29 67.50 0.00 
9-Dec-09 W48 0,14 0.84 0.00 0,98 2.74 25.64 11.00 18.32 81.14 51.00 66.07 0.00 
16-Dec•09 W49 0.00 0.42 0.00 0,42 2.60 23,21 12.29 17.75 87.57 55.86 71.71 6.60 
23-Dec-09 W50 0.00 0,00 0.00 0.00 1.14 22.07 8.64 15.36 80.43 65.14 72.79 0.00 
30-Dec-09 W51 0.00 0.00 .0.00 0.00 0,00 21.07 7.29 14.18 84.29 66.00 75.14 0.00 
6•Jan-10 Wl 0.00 0,00 0.00 0.00 0.00 16.57 8.71 12.64 92.14 81,14 86.64 0.00 
13-Jan-10 W2 0.00 0,00 0.00 0.00 0.00 14.07 7.64 10.86 92.86 86,29 89.57 0.00 
20-Jan-10 W3 0.00 0.00 0.00 0.00 0.00 15.71 7.86 11.79 95.86 86.43 91.14 0.00 
27-Jan-10 W4 0.00 0.00 0.00 0.00 0.00 19.43 7.57 13.50 96.00 79.14 87.57 0.00 
3-Feb-10 W5 0.00 0.00 0.00 0.00 0.00 24.43 9.79 17.11 85.71 61.14 73.43 0.00 
10-Feb-10 W6 0.00 0.00 0.00 0.00 0.00 25.14 12.21 18.68 79.14 68.71 73.93 0.00 
17-Feb-10 W7 0.10 0.00 0.00 0.10 0.52 23.43 12.36 17.89 88.43 69.71 79.07 0.00 
24-Feb-10 W8 1.84 0,00 0.00 1.84 0.54 25.93 11.79 18.86 78.57 56,43 67.50 0.00 
3-Mar-10 W9 2.26 0.25 0.00 2.51 1.28 30.36 16.07 23.21 72.57 53.29 62.93 0.00 
10-Mar10 W10 3.48 1.68 0.32 5.48 1.48 29.29 16,00 22.64 78.86 49.86 64.36 0.00 
17-Mar-10 W11 3.42 182 0.24 6.48 1.75 32.33 16.51 24,42 67.86 44.43 56.14 0.00 
24-Mar-10 W12 3.00 2.80 0.10 5.90 2.15 36.59 19.86 28,22 65.00 35.86 50,43 0.00 
31-Mar-10 W13 3.22 2.92 0.16 6.30 2.54 38.63 21.44 30.04 51.86 27.29 39.57 0.00 
St = standered, Max = Maximum, Min = Minimum; LS = Lower surface, US = Upper surface 




NymphsJ Total Coccinellids - Temperature Relative humidity , Rainfall 
LS 	US Max Min Mean Morning Evening Mean 
1-Apr-08 W13 9.16 5.86 1.30 16.32 2.32 34.07 18.00 26,04 65.29 55.86 60.57 0,00 
8-Apr-08 W14 13.13 7.48 1.40 22.01 2.10 30.07 17.14 23,61 76.00 65.57 70.79 4.80 
15-Apr-08 W15 14.47 7.45 1.60 23.52 1.54 36.86 21.00 28.93 58.71 53.14 55.93 0.00 
22-Apr.08 W16 14.63 8.26 2.40 25.29 1.20 38.57 20.50 29.54 44.00 49.57 46.79 0.00 
29-Apr-08 W17 14.91 8.45 2.64 26.00 1,48 42.21 22.86 32.54 39.86 39.57 39.71 0.00 
6-May-08 W18 16.56 11.44 2,68 30.68 1.00 42.07 24.50 33.29 41.43 39.00 40.21 0.00 
13-May-08 W19 15.54 11.52 2.74 29.80 1.00 39.00 23.64 31.32 54.43 47.86 51.14 4.00 
20-May-08 W20 14.75 10.38 2,55 27.68 0.58 35.93 2421 30.07 65.86 58.57 62.21 21.20 
27-May-08 W21 13.24 9.28 2.15 24.67 2.18 32.64 22.71 27.68 80.29 61.43 70.86 73.80 
3-Jun•08 W22 10.88 10.46 1.60 22.94 2.28 38.00 24.71 31.36 63.71 50,71 57.21 5.40 
10-Jun-08 W23 11.35 9.22 1.45 22.02 3.88 34.64 25.21 29.93 80.43 65.29 72.86 12.20 
17-Jun-08 W24 11.28 7.28 1.21 19.77 4.40 33.43 26.21 29.82 86.43 73.71 80.07 88.20 
24-Jun-08 W25 12.44 7,23 1.14 20.81 4.20 33.64 25.50 29.57 83.14 69.71 76.43 35.80 
1-Jul-08 W26 12.22 6.48 1.00 19.70 4.24 33.57 26.36 29.96 82.43 72.71 77.57 33.00 
84ul-08 W27 10.78 6.58 1.60 18.96 4.28 32.21 25.56 28.89 85.86 81.14 83.50 158,20 
15JJul-08 W28 9.58 5,86 1.80 17.24 4.54 33.21 25.64 29.43 89.14 77.00 83.07 39.20 
22-Jul-08 W29 ' 9.55 5.62 0.80 15.97 4.28 33.86 26,43 30.14 83.29 70.86 77.07 53.00 
29-Jul-08 W30 8.95 5.79 1.60 16.34 2.45 34.71 26.93 30.82 79.86 70.71 75.29 10.00 
St = Standered, LS = Lower surface, US = Upper surface, Max Maximum, ,Min = Minimum 




Adult Nymph Total Coccinellids 
Temperature Relative humidity . 
Rainfall 
LS 	US Max 	Min 	Mean Morning Evening Mean. 
5-Aug-08 W31 4.17 2.90 1.22 8,29 0,55 32,86 26,50 29.68 86,71 78.57 82.64 7.60 
12-Aug-08 W32 4.21 3.20 1.00 8.41 , 0,84 33.43 26,07 29.75 87.14 74.00 80.57 12.80 
19-Aug-08 W33 6.13 3.40 LOU 10.53 0.88 30,71 25.00 27.86 91.29 83.43 87.36 136.80 
26-Aug-08 W34 6.41 3.80 0.00 10.21 1.24 32.50 25,50 29.00 87.57 79.71 83,64 24.40 
2-Sep-08 W35 6.15 2.84 0.00 8.99 1,30 35.86 25,71 30.79 81.00 65.00 73.00 0.00 
9-Sep-08 W36' 5.11 4.22 1.20 10.53 1.36 35.43 25,57 30.50 80,71 59.29 70.00 11.60 
16-Sep-08 W37 5.17 4.12 0.85 10.14 1.42 34,50 25.43 29.96 80,29 65.86 73.07 6.20 
23-Sep•08 W38 5.41 3.42 0.89 9,72 2.10 30.14 22.86 26.50 92.00 79.86 85.93 85.00 
30-Sep•08 W39 5.13 3.18 0.00 8.31 2.00 34.36 23.86 29.11 73.14 53.29 63.21 0.00 
7-Oct-08 W40 '5.63 2.48 1.00 9.11 2.18 35.43 24.93 30.18 76.57 51.57 64.07 0.00 
14-Oct-08 W41 6.01 2.47 1.00 9.48 2.64 35.86 22,50 29.18 71.29 38.57 54.93 0.00 
21.0608 W42 6.43 3.48 2.00 11.91 2.58 32.93 19.29 26.11 69,00 34.86 51.93 0.00 
28. Oct-08 W43 5.48 3.74 2.14 11.36 2.65 32.43 18.43 25.43 80.14 33.00 56.57 0.00 
4-Nov-08 W44 5.81 3.82 0.00 9.63 2,70 32.50 17.21 24,86 70.86 33.00 51.93 0.00 
11-Nov,08 W45 5.84 2.85 0.00 8.69 2.75 32.21 14.93 23.57 77.29 39.14 58.21 0.00 
18"Nov08 W46 5.12 3.18 1.40 9.70 3.00 29.21 14,57 21.89 81.71 40.86 61.29 0.00 
2S Nov-08 W47 3.25 3.29 1.00 7.54 3.00 25.79 12.93 19.36 84.86 44.71 64.79 6.60 
St = Standered, LS = Lower surface, US = Upper surface, Max = Maximum, Min = Mu imam 







Temperature Relative humidity 
Rainfall 
LS 	US Max 	Min Mean Morning Evening Mean 
2-Dec-08 W48 1.84 1.58 1.00 4.42 0.40 26.14 11.00 18.57 83.00 45.71 64.36 0.00 
9-Dec-08 W49 1.25 1.57 0.00 2.82 0.24 26.43 12.07 19.25 81.86 44.14 63.00 - 	0.00 
16-Dec-08 W50 1.40 1.22 0.00 2,62 0.15 24,64 10.93 17.79 83,14 44,86 64,00 0,00 
23•Dec-08 W51 1.24 1,12 0.00 2.36 0,10 23.14 12.71 17.93 83.57 52.43 68.00 0,00 
31-Dec-08 W52 0.00 1.78 1.00 2,78 0.12 21.81 8.19 15.00 91.00 54.00 72.50 0.00 
7-Jan-09 W1 0.00 0.00 0.00 0.00 0,00 21.50 6.07 13.79 71.00 55.00 63.00 0.00 
14-Jan-09 W2 0.00 0.00 0.00 0.00 0.10 22.21 9.50 15.86 80.29 60.29 70.29 0.00 
21-Jan-09 W3 0.00 0.00 0.00 0.00 0.24 20.29 8.64 14.46 72.43 63.73 68.07 0.00 
28-Jan-09 W4 0.00 0.00 0.00 0.00 0.48 17.36 4.57 10.96 66.00 54.14 60.07 0.00 
4-Feb-09 W5 1.12 0.00 0.00 1.12 0.68 18.93 6.21 12.57 69.00 56.14 62.57 0.00 
11-Feb-09 W6 2.81 1.00 0.00 3.81 0.75 19.21 7.21 13.21 80.00 66.29 73.14 3.20 
18-Feb-09 W7 2.16 1.56 0.00 3.72 1.14 23.50 7.00 15.25 66.71 54.14 60,43 0.00 
25-Feb-09 W8 4.18 2.15 0.35 6.68 1.35 26.00 11.29 18,64 67.14 63.00 65.07 0.00 
3-Mar-09 W9 6.24 2.16 0.54 8.94 1.44 29.29 11.93 20.61 66.29 57.86 62.07 0.00 
10-Mar-09 W10 6.84 2.47 1.00 10.31 2.16 31.50 16.29 23.89 78.57 56.43 67.50 0.00 
17-Mar-09 W1l 7.25 2.90 1,40 11,55 2.15 29.71 29.93 29.82 71.29 61.29 66.29 0.00 
24-Mar-09 W12 9.17 3.14 1,00 13.31 2.32 33.36 16,71 25.04 65.14 67.00 66.07 0.00 
St = Standered, LS = Lower surface, US = Upper surface, Max = Maximum, Mitt = Minimum 
Table 23: Population fluctuation of whitefly and coccinellids-in relation to abiotic factors on okra (Spring 2009) 
Date St Weaks Adult 
Nymphs Total Coccinellids 
Temperature Relative humidity 
Rainfall 
LS 	US Max 	Min Mean 	Morning Evening Mean 
2-Apr-09 W13 5,78 3.54 1.84 11.16 2.66 32.93 17.64 25.29 64.43 31.43 47.93 2.80 
9-Apr-09 W14 11.54 5.42 1.86 18.82 2.18 34.29 18.64 26.46 56.00 38.43 47.21 12.00 
16-Apr-09 W15 12.45 5.24 2.14 19.83 2.10 37.29 19.93 28.61 43.71 23.43 33.57 0.00 
23-Apr-09 W16 11.58 7.65 1.82 21.05 1.84 39.93 22.86 31.39 29.86 13.71 21.79 0.00 
30-Apr-09 W17 13.44 9.44 1.45 24.33 1.55 41.21 22.71 31.96 27.00 12.14 1957, 0.00 
7-May-09 W18 16.58 12.41 2.54 31.53 1.62 40.43 25.07 32.75 41.86 22.86 32.36 2.00 
14-May-09. W19 14,58 10.54 2.84 27.96 1.22 38.93 23.29 31.11 52.00 31.43 41.71 16.60, 
21-May-09 W20 15.65 9.56 298 28.19 1.75 40.29 27.21 33.75 51.00 34.29 42.64 23.60 
28-May-09 W21 12.28 10.62 3.45 26.35 3.74 39.57 25.93 32.75 55.14 30.86 43.00 3.40 
4-Jun-09 W22 11.24 9.85 3.26 24.35 3.58 38.00 25.21 31.61 62.43 39.43 50.93 28.80 
11-Jun-09 W23 12.68 9.22 2.88 24.78 3.68 41.71 26.50 34.11 46.14 28.14 37.14 0,00 
18-Jun-09 W24 10,65 8,65 1.84 21.14 3.72 39.93 26.43 33.18 39,29 25.14 32.21 0.00. 
25-Jun-09 W25 9.84 7.23 1.47 18.54 , IN 43.50 28.86 36.18 36.14 18.00 27.07 0.00 
2-Jul-09 W26 7,28 5.21 1.54 14.03 3.85 39,71 27,93 33.82 65.57 40.71 53.14 22.00 
9•Ju1-09 W27 8.55 4.26 2.10 14,91 3.28 38.43 27.93 33.18 62,86 46.14 54.50 1.60 
16-Jul-09 W28 7.44 4.51 1.98 13.93 2.55 36.14 27.93 32.04 80.71 62.29 71,50 18.80 
23-Jul-09 W29 8,74 3.58 1.00 13.32 2.58 37,36 28.36 32.86 70.29 50.43 60.36 0,80 
St = Standered, LS = Lower surface, US = Upper surface, Max = Maximum, Min = Minimum 
Table 24: Population fluctuation of whitefly and coccinellids in relation to abiotic factors on okra (Summer 2009) 
Date 
St Weis Adult 
Nymphs 
Total Coccinellids 
Temperature Relative humidity 
Rainfall ~S 
	US Min Mean Morning Evening Mean 
6•Aug-09 W31 5.24 3.48 0,00 8.72 0.82 36.93 29.29 33.11 67.29 53.71 60.50 3.40 
13-Aug-09 W32 5.36 3.54 0.00 8.90 1.15 37.50 28.50 33.00 73.00 55.00 64.00 9.80 
20-Aug•09 W33 5.62 3.40 1.44 10.46 1.15 31.64 25.79 28.71 89.00 74.43 81.71 90.80 
27-Aug-09 W34 5.58 2.88 0,84 9.30 1.00 34.14 25.79 29.96 83.57 71.00 77.29 115.20 
3-Sep-09 W35 5.74 2.68 0.88 9.30 1.10 33,43 26.21 29.82 85.14 72.57 78.86 80,60 
10-Sep-09 W36 6.12 3.58 1.28 10.98 1.12 31.50 24.86 28.18 88.71 75.57 82.14 70.20 
17-Sep-09 W37 6.28 4.55 0.74 11.57 1.15 32.50 25,86 29.18 84.43 67.57 76.00 5.60' 
24•Sep-09 W38 5.36 4.46 0.00 9.82 1.38 35.79 26.00 30.89 82.86 48.00 65.43 0.00 
1-Oct-09 W39 5.68 3.84 0,00 9.52 1.46 36.14 26.21 31.18 84.00 49.71 66.86 0.00 
8-Oct-69 W40 5,74 2.68 0.00 8.42 1.78 31.07 23.36 27.21 84.57 63.86 74.21 30.80 
15-Oct-09 W41 5,44 2.44 1.24 9.12 1.84 34,07 21.79 27.93 68.86 41,00, 54.93 0.00 
22-Oct-09 W42, 3.78 2.58 1.88 8.24 1.80 32.71 18,57 25.64 63.14 38.71 50.93 0.00 
29-Oct-09 W43 4.15 3.88 2.15 10,18 2.20 31.50 14,86 23.18 61.14 34.29 47.71 0.00 
5-Nov-09 W44 4,32 2.26 1.58 8.16 2.28 31.07 16,36 23.71 66.29 49.71 58.00 0.00 
12-NovQ9 W45 3.18 1.44 0.86 5.48 2.40 28.43 16,86 22.64 73.14 61.71 67.43 2.00 
19-Nov-09 W46 2.25 1.28 0.22 3.75 1.85 24.86 16,43 20.64 87.57 73.57 80.57 39.20 
26-Nov-09 W47 2.24 1.10 0.00 3.34 1.42 25.57 10,64 18.11 70.86 60.29 65.57 0.00 
St = Standered, LS = Lower surface, US = Upper surface, Max = Maximum, Min = Minimum 






Temperature Relative humidity 
Rainfall 
LS 	US Max 	Min 	Mean Morning Evening Mean 
3-Dec-09 W47 2.00 1.20 1.00 4,20 0.58 25.57 10.93 18,25 78.86 56.00 67.43 0.00 
10-Dec-09 W48 1.88 LOU 0.00 2.88 0.20 25.43 11.14 18.29 82.71 50.14 66.43 0.00 
17-Dec-09 W49 1.22 0.82 0.00 2.04 0,00 23.14 12.14 17,64 • 86.29 57.86 72.07 6.60 
24-Dec-09 W50 0.89 0.78 0.00 1.67 0.00 21.79 8.21 15,00 79.43 64.86 72.14 0.00 
31-Dec-09 W51 0.55 0.58 1.00 2.13 0.00 20.79 7.21 14.00 86.29 67.86 77.07 0.00 
7-Jan10 Wl 0.24 0,35 0.00 0.59 0.00 16.14 8.43 12.29 93.29 82,43 87.86 0.00 
14-Jan-10 W2 0.20 0.00 0.50 0.70 0.00 14.00 8.07 11.04 92.86 86.29 89.57 0,00 
21-Jan-10 W3 0.00 0.00 0.24 0.24 0,36 15.43 7.71 11.57 95.86 87.29 91.57 0.00 
28-Jan-10 W4 0.00 0.00 0.00 0.00 0.35 21.07 8.00 14.54 95.71 75.14 85.43 0.00 
4• Feb-10 W5 1.45 0.00 0.35 1.80 0.42 24.07 9.64 16.86 82.86 61.14 72.00 0.00 
11-Feb.10 W6 2.14 1.22 0.00 3.36 0.46 25.14 12.50 18.82 81.71 70.71 76.21 0.00 
18-Feb-10 W7 2.88 1.66 1.00 5.54 0.58 23.36 11.93 17.64 86.29 67.71 77.00 0.00 
25-Feb-10 W8 3.26 2.54 1.40 7.20 0.88 26.50 12.64 19.57 80.29 57,00 68.64 0.00 
4-Mar-10 W9 5.44 3.00 1.00 9.44 1.20 31.21 16.57 23.89 -70.29 50.14 60.21 0.00 
11-Mar-10 W10 6.84 3.25 0.00 10.09 1.50 28.86 15.43 22.14 78.43 50.43 64.43 0.00 
18-Mar10 Wi l 7.25 3,65 0.00 10.90 1.74 32.97 17.23 25.10 67.00 42.71 54.86 0.00 
25 Mar•14 W12 9.17 4.68 2.40 16.25 2.00 37.06 20.26 28.66 65.00 34.71 49.86 0.00 
St = Standered, LS = Lower surface, US = Upper surface, Max = Maximum, Min = Minimm 




Nymphs -  
Total Coccinellids 
Temperature Relative humidity , 
Rainfall 
LS 	US Max 	Min 	Mean Morning Evening Mean 
7-Apr-08 W14 11.48 2.18 0,44 14.10 1.20 29.50 17.08 23,29 77.50 66.33 71.92 4.80 
14-Apr-08 W15 11.58 2.14 0.88 14.60 LOU 36.07 20.36 28.21 60.71 54.57 57.64 0.00 
21-Apr-08 W16 13.24 2.58 1.10 16.92 0.94 38,29 20.50 29.39 45.57 50.71 48.14 0.00 
28-Apr-08 W17 15.55 2.65 1.12 19.32 1.10 -42.00 22.71 32.36 39.57 40.14 39.86 0.00 
5-May-08 W18 16.12 3.22 1.14 20.48 1.46 42.29 24.21 33.25 39.71 38.57 39.14 0.00 
12-May-08 W19 16.88 3.85 0.58 21.31 1.48 39.14 23.71 31.43 54.57 47.00 50.79 4.00 
19-May-08 W20 15.62 3.58 0.94 20.14 1.65 36.93 24.57 30.75 62.29 56.86 59.57 21.20 
26-May-08 W21 14.28 3.22 0.98 18.48 1.72 32.00 22.43 27.21 81.00 63.43 72.21 73.80 
2-Jun-OS W22 12.58 3.54 0.78 16.90 1.50 38,57 24.57 31.57 63.00 48.57 55.79 5.40 
94un-08 W23 12.22 3.88 1.00 17.10 1.28 34.36 25.21 29.79 80.71 64.43 72.57 12.20 
16-Jun-08 W24 10.18 4.55 0.84. 15.57 1.36 34.21 26,07 30.14 84.43 70.71 77.57 88.20 
St standered, LS = Lower surface, US = Upper surface; Max = Maximum, Min = Minimum 






Temperature Relative humidity 
Rainfall 
LS 	US Max 	Min 	Mean Morning Evening 	Mean 
Wu1•08 W26 10.88 3.88 1.44 16.20 1.00 33.57 26.36 29.96 82.43 72.71 77.57 6.05 
8-Jul-08 W27 11.24 4.66 1.28 17.18 1.10 32.21 25.56 28.89 85.86 81.14 83.50 158.20 
15-Jul-08 W28 11.12 5.85 1.66 18.63 0.95 33.21 25.64 29.43 89.14 77.00 83.07 80.80 
22-Jul-08 W29 10.62 4.96 1,12 16.70 0.88 33.86 26.43 30.14 83.29 70.86 77.07 11.40 
29-Jul-08 W30 11.20 6.24 0.88 18.32 0.74 34.71 26.93 30.82 79.86 70.71 75,29 10.00 
5-Aug-08 W31 12.66 7.26 0.28 20.20 1.88 32.86 26.50 29.68 86.71 78.57 82.64 7.60 
12-Aug-08 W32 12.32 5.52 0.94 18.78 1.64 33.43 26.07 29.75 87,14 74.00 80.57 12.80 
19-Aug-08 W33 14.32 4.22 1,22 19.76 2.10 30.71 25,00 27.86 91,29 83.43 87.36 136.80 
26-Aug-08 W34 17.55 3.54 1.28 22.37 2.38 32.50 25.50 29.00 .87,57 79.71 83.64 24.40 
2-Sep-08 W35 21.22 3.65 1.65 26.52 2.10 35.86 25.71 30.79 81.00 65.00 73.00 0.00 
9-Sep-08 W36 24.80 4.66 1.32 30.78 1.22 35.43 25.57 30.50 80,71 59.29 70.00 11,60 
St = standered, LS = Lower surface, US = Upper surface; Temp =Temperature; RH = Relative humidity 
Table 28: Population fluctuation of whitefly and coccinellids in relation to abiotic factors on green gram (Spring 2009) 
Date 
St 
Wei  Adult 
Nymphs 
Total GoceiHe1Hds 
Temperature Relative humidity 
Rainfall 
LS 	US Max 	Mm 	Mean Morning Evening Mean 
8-Apr•09 W14 9.48 1.64 0.00 11.12 1.55 35.00 19.07 27.04 53,43 37.00 45.21 12.00 
15-Apr-09 W15 7.42 1.85 0.00 9,27 1.44 36,29 18.71 27,50 48.29 25.71 37,00 0.00 
22-Apr-09 W16 8.62 2.14 0.86 11.62 1.24 39.86 23.29 31.57 31.86 15.00 23.43 0.00 
29-Apr-09 W17 11.18 2.00 0.94 14.12 1.12 40.43 22.21 31.32 25.43 11.86 18.64 0.00 
6-May-09 W18 12,14 2.18 1.18 15.50 1.10 41.07 25.57 33.32 41.43 22.00 31.71 2.00 
13-May-09 W19 14.44 3.14 0.82 18.40 1.10 38,93". 22.93 30.93 50.71 29.71 40.21 16,60 
20-May-09 CO 13.95 3.49 1.66 19,10 1.25 40,29 26,79 33.54 49.14 33,14 41.14 23.60 - 
27-May-09 W21 14.12 2.68 0.48 17.28 1.58 39.50 26.07 32.79 55.43 32.00 43.71 3.40 
3-Jun-09 W22 12.46 1.88 0.62 14.96 1.55 37.64 24.79 31.21 64.00 39.86 51.93 28.80 
10-Jun-09 W23 11,18 1.64 1.48 14.30 1.22 41.64 26.86 34.25 48.14 29.43 38.79 0.00 
17-Jun•09 W24 11.26 1.36 0.24 12.86 1.10 40.21 26.64 33.43 38.29 24.86 31.57 0.00 
St = Standered, LS = Lower surface, US = Upper surface; Temp = Temperature; RH =-Relative humidity 
Table 29: Population fluctuation of whitefly and coccinellids in relation to abiotic factors on green gram (Summer 2009) 
Date St 
Weaks 
Adult Nymphs Total Coccinellids 
Temperature Relative humidity f 	~ 
LS 	US Max 	Min 	Mean Morning Evening 	Mean 
1-Jul-09 W26 12.48 2.45 0.66 15.59 0.84 40.86 28.86 34.86 59.43 36.86 48.14 22.00 
8-Jul-09 W27 14.66 3.28 1.58 19.62 0,92 38.57 27.07 32.82 62.86 41.14 52.00 1.60 
15-Jul-09 W28 17,22 3.88 2.22 23.32 0.82 35.71 28.14 31.93 83.43 67.29 75.36 18.80 
22-Jul-09 W29 19.18 4.12 1.88 25,18 0.70 37.43 28.21 32.82 70.57 50.86 60.71 0.80 
29-Jul-09 W30 26.24 4,18 0.24 30.66 0.65 NO 27.50 31.79 76.86 54.71 65.79 74.60 
5-Aug-09 W31 15.55 8.44 0.54 24.53 1.00 36.71 28.79 32.75 68.71 52.43 60.57 3.40 
12-Aug-09 W32 16.44 6.26 1.36 24.06 1.26 37.57 28,43 33.00 71.86 55.43 63.64 9.80 
19-Aug-09 W33 15.22 3.24 1.44 19.90 1.68 31.64 26.07 28.86 89.14 74.86 82.00 90.80 
26-Aug-09 W33 18.44 2.56 0.92 21.92 1.80 34.71 26.14 30.43 81.57 67.71 74.64 97.80 
2-Aug-09 W34 17.28 3.58 1.38 22.24 1.42 33.36 26.07 29.71 86.43 74.00 80.21 98.00 
9-Aug-09 W35 16.65 3.48 2.44 22,47 62 J  32.14 25,00 28.57 86,71 74.14 80,43 58.00 
St = Standered, LS = Lower surface, US = Upper surface; Temp = Temperature; Rol = Relative humidity 
Table 30: Population fluctuation of whitefly and coccinellids in relation to abiotic factors on black gram (Spring 2008) 
Date 
St Wei Adult 
Nymphs 
Total Coccinellids 






Mean Morning Evening Mean g 	g 
15-Apr-08 W15 12.24 1.84 0.55 14.63 1.10 36.86 21.00 28.93 58.71 53.14 55.93 0.00 
22-Apr-08 W16 14.26 2.88 0.68 17.82 0.90 38.57 20.50 29,54 44.00 49.57 46.79 0.00 
29-Apr-08 W17 17.22 2.68 1.18 21.08 0.95 42.21 22.86 32,54 39.86 39.57 39.71 0.00 
6-May-09 W18 19.26 1.48 2.66 23.40 1.00 42.07 24.50 33.29 41.43 39.00 40.21 0.00 
13-May-08 W19 22.35 4,25 1.42 28.02 1.18 39.00 23.64 31.32 54.43 47.86 51.14 4.00 
20-May-08 W20 20.24 3.18 0.22 23.64 1.15 35.93 24.21 30.07 65.86 58.57 62.21 24.00 
27-May-08 W21 19.58 2.44 0.00 22.70 1.20 32.64 22.71 27,68 80.29 61,43 70.86 71.00 
3-Jun-08 W22 18.44 3.48 0.00 21.92 1.38 38.00 724.71 31.36 63.71 50.71 57.21 6.80 
10-Jun-08 W23 18.28 2.88 0.00 21.16 1.32 34.64 25.21 29.93 80.43 65.29 72.86 10.80 
17-Jun-08 W24 16.45 1,65 0.00 18.10 1.52 33.43 26.21 29.82 86.43 73.71 80.07 99.60 
25-Jun-08 W25 15.84 1.95 0,00 17.79 1.40 33,64 25.50 29.57 83.14 69.71 76.43 33.00 
1-Jul-08 W26 13.55 2.14 0.00 15.69 1.00 33,57 26.36 29.96 82.43 72.71 77.57 24.20 
8-Jul-08 W27 16.28 2.44 0.00 18.72 0.90 32.21 25.56 28.89 85.86 81.14 83.50 158,20 
15-Jul-08 W28 15.62 2.18 0.00 17.80 0,74 33.21 25.64 29.43 89,14 77.00 83.07 80.80 
22-Jul-08 W29 15.28 3.44 0.00 18.72 0.60 33.86 26.43 30.14 83.29 70.86 77.07 11.40 
29-Jul-08 W30 16.55 2.66 0,00 19.21 0.84 34,71 26.93 30,82 79.86 70.71 75.29 10.00 
5-Aug-08 X131 14,86 2.42 0.00 17.28 0.88 32.86 26.50 29.68 86.71 78.57 82.64 7.60 
12-Aug-08 ' W32 14.28 2.12 0.00 '16.40 1.10 33.43 26.07 29.75 87.14 74.00 80,57 12.50 
19-Aug-08 W33 12.66 1.88 0.00 14.54 1.40 30.71 25.00 27.86 91.29 83.43 87.36 136.80 
St = Standered, LS = Lower surface, US = Upper surface; Temp = Temperature; RH = Relative humidity 
Table 31: Population fluctuation of whitefly and coccinellids in relation to abiotic factors on black gram (Summer 2008) 
Date St 
Weaks 
Adult Nymphs  Total Coccinellids 
Temperature Relative humidity 
Rainfall 
LS 	US Max 	Miu 	Mean Morning Evening Mean 
1-Jul-08 W26 11.44 LOU 0.00 12.44 2,10 33.57 26.36 29.96 82.43 72.71 77.57 6.05 
8-Jul-08 W27 12.46 1.24 0.00 13.70 2,40 32.21 25.56 28,89 85.86 81.14 83.50 158.20 
15-Jul-08 W28 11.44 1.88 0.00 13.32 2,55 33.21 25,64 29.43 89.14 77,00 83.07 80.80 
22-Jul-08 W29 10,64 2.18 0.00 12,82 2,44 33.86 26.43 30.14 83.29 70.86 77.07 11.40 
29-Jul-08 W30 12.56 2.66 0.00 15.22 2,68 34.71 26.93 30.82 79.86 70.71 75.29 10.00 
5-Aug-08 W31 12.44 3.46 0.00 15.90 3.58 32.86 26.50 29.68 86.71 78.57 82.64 7,60 
12-Aug-08 W32 11.24 3.52 0.00 14.76 3.20 33.43 26.07 29.75 87.14 74.00 80.57 12.80 
19-Aug-08 W33 12,24 2.88 0.00 15.12 2.18 30.71 25.00 27.86 91.29 83.43 87.36 136.80 
264g-08 W34 11.58 2.95 0.00 14.53 2.00 32.50 25.50 29,00 87.57 79.71 83.64 24.40 
2-Sep-08 W35 10.48 3.88 0.26 14.62 1.48 35.86 25.71 30.79 81.00 65.00 73.00 0.00 
9-Sep-08 W36 12.66 2.58 0.28 15.52 2.85 35.43 25.57 30.50 80.71 59.29 70.00 11.60 
16-Sep-08 W37 11.42 2.42 0.22 14.06 3.55 34.50 25.43 29.96 80.29 65.86 73.07 6,20 
23-Sep•08 W38 13.48 1.88 0.14 15.50 3,58 30.14 22.86 26.50 92.00 79.86 85.93 85.00 
30•Sep-08 W39 16,28 2,94 0,55 19.77 3.46 34.36 23.86 29.11 73.14 53.29 63.21 0.00 
7-Oct-08 W40 15.84 3.66 0.48 19.98 3.00 35.43 24.93 30.18 76.57 51.57 64.07 0,00 
14.Oct-08 W41 17.74 3.82 1.24 22.80 1.65 35.86 22.50 29.18 71,29 38.57 54.93 0.00 
21.0ct-08 W42 17.95 4,26 2.14 24.35 1.40 32.93 19.29 26.11 69.00 34.86 51.93 0.00 
28. Oct-08 W43 18,54 4.38 2.36 25,28 1,55 32.43 18.43 25.43 80.14 33.00 56.57 0.00 
4-Nov-08 W44 19.52 4.88 2.00 26.40 1.70 32.50 17.21 24.86 70.86 33.00 51.93 0.00 
St = Standered, LS = Lower surface, US = Upper surface; Temp = Temperature; RH = Relative humidity 






Temperature Relative humidity , 
Rainfall 
LS 	US Max 	Min 	Mean Morning Evening Mean 
15-Apr-09 W15 14.44 2.88 0.56 17.88 0.80 36.29 18.71 27,50 48.29 25.71 37.00 0.00 
22-Apr-09 W16 16.20 2.88 0.94 20.02 0.70 39.86 23.29 31.57 31.86 15.00 23.43 0.00 
29-Apr-09 W17 16.22 2.88 1.20 20.30 0.75 40.43 22.21 31.32 25.43 11.86 18.64 0.00 
6-May-09 W18 17.26 2.94 1.65 21.85 0.98 41.07 25.57 33.32 41.43 22.00 31.71 2.00 
13-May-09 W19 19.58 2.96 1.20 23.74 1.00 38.93 22.93 30.93 50,71 29.71 40.21 16.60 
20-May-09 W20 23.35 2.42 0.10 25.87 1.00 40.29 26.79 33.54 49.14 33.14 41.14 23.60 
27-May-09 W21 22.24 2,12 0.00 24.36 1.20 39.50 26.07 32.79 55.43 32,00 43.71 3,40 
3-Jun-09 W22 21.88 1.86 0.00 23.74 1.25 ' 37.64 24.79 31.21 64.00 39.86 51.93 28.80 
10-Jun-09 W23 18.44 1.24 0.14 19.82 1.22 41.64 26.86 34.25 48.14 29.43 38.79 0,00 
17-Jun-09 W24 18.25 2.46 0.18 20,89 1.18 40.21 26.64 33.43 38.29 24.86 31.57 0.00 
24-Jun-09 W25 17.28 2.35 0.32 19,95 1.14 43.21 28.29 35.75 36.00 17.29 26.64 0.00 
1-Jul-09 W26 18.44 2,62 0.40 21.46 1.20 40.86 28.86 34,86 59.43 36.86 48.14 22.00 
8-Jul-09 W27 16.42 2.38 0.40 19.20 1.55 38,57 27.07 32.82 62.86 41.14 52.00 1.60 
15-Jul-09 W28 16.28 2.20 0.75 19.23 1.56 35.71 28.14 31.93 83.43 67.29 75.36 18.80 
22-Jul-09 W29 15.48 1.44 0.78 17.70 1.48 37.43 28.21 32.82 70.57 50,86 60.71 0.80 
29-Jul-09 W30 15.55 2.88 0.58 19.01 1.55 36.07 27.50 31.79 76.86 54.71 65.79 74.60 
5-Aug-09 W31 16.25 2.32 0.12 18.69 1.68 36.71 28.79 32.75 68.71 52.43 60.57 3.40 
12-Aug-09 W32 15.44 2.86 0.00 18.30 1.74 37.57 28.43 33.00 71.86 55.43 63.64 9.80 
19-Au -09 W33 15.22 2.94 0.00 18.16 2.00 31.64 26.07 28.86 89.14 74.86 82.00 90.80 
LS = Lower surface, US = Upper surface; Temp = Temperature; RU = Relative humidity 
Table 33: Population fluctuation of whitefly and coccinellids in relation to abiotic factors on black gram (Summer 2009) 
Date 
St 
Wks  Adult 
Nymphs 
Total Coccinellids 
Temperature Relative humidity 
Rainfall 
S 	US Max 	Min 	Mean Morning Evening Mean 
1-Jul-09 W26 10,44 2.14 0.00 12.58 0.80 40.86 28,86 34.86 59.43 36.86 48.14 22.00 
84609 W27 12.66 2.66 0.00 15.32 0,85 38.57 27.07 32.82 62.86 41.14 52.00 1.60 
15-Jul-09 W28 14.82 2.62 1.00 18.44 1.50 35.71 28.14 31.93 83.43 67.29 75.36 18.80 
22-Jul-09 W29 12.44 2,74 0.85 16.03 1.62 37.43 28.21 32.82 70.57 50.86 60.71 0.80 
29-Jul-09 W30 12.58 3.14 0.40 16.12 1.92 36.07 27.50 31.79 76.86 54.71 65.79 74.60 
5-Aug-09 W31 10.18 2.88 0.00 13.06 2.10 36.71 28.79 32.75 68.71 52.43 60.57 3.40 
12-Aug-09 W32 11.14 2,12 0.00 13.26 2.50 37,57 28.43 33.00 71.86 55.43 63.64 9.80 
19-Aug-09 W33 11.44 2.10 0.00 13.54 2.70 31.64 26.07 28.86 89.14 74.86 82.00 90.80 
26-Aug-09 W34 10.86 1.85 0.00 12.71 3.24 34.71 26.14 30.43 81.57 67.71 74.64 97.80 
2-Sep-09 W35 11.10 1.74 0.00 12.84 2.80 33.36 26.07 29.71 86.43 74.00 80.21 98.00 
9-Sep-09 W36 12.84 1.44 0.00 14.28 2.50 32.14 25.00 28.57 86.71 74.14 80.43 58.00 
16-Sep-09 W37 14.62 1.26 0.00 15.88 2.26 31.64 25.71 28.68 85.57 72.14 78.86 17.80 
22-Sep-09 W38 17.25 1.10 0.00 18.35 2.76 35.50 25.58 30.54 82.33 49.50 65.92 0.00 
29-Sep-09 W39 22.14 1.88 0.42 24.44 2.80 36.00 26.29 31.14 85.29 47.71 66.50 0.00 
6.0ct•09 W40 19.44 2.14 0.48 22.06 2.80 32.21 24.71 28,46 83.86 65.00 74.43 30.80 
13-Oct-09 W41 20.18 2.48 1.24 23.90 2.50 33.79 22.36 28,07 73.00 42.71 57.86 0.00 
20-Oct-09 W42 17.55 3.22 2.24 23.01 2.00 32.86 19.43 26.14 66.43 41.86 54.14 0.00 
27-Oct-09 W43 18.44 4,38 2.88 25.70 2.00 32,00 15.64 23.82 60.43 31.43 45.93 0.00 
3-Nov-09 W44 17.44 4.88 3.00 25.32 1.00 31,43 15.64 23.54 63.00 46.43 54.71 0.00 
St = Standered, LS = Lower surface, US = Upper surface; Temp = Temperature; RH = Relative humidity 
RESULTS 
natural enemies (coccinellids) under biotic components were analyzed on different host 
plants. The observations with respect to different factors vis-a-vis whitefly population 
(adults and nymphs) on different hosts, on year basis have been summarized here under- 
4.3.1.1 Brinjal (Solanum melongena L.,) 
4.3.1.1.1 Year 2008 
4.3.1.1.1 Spring brinjal- The data (Table 34) on linear regression and correlation 
analysis between abiotic (temperature, humidity and rainfall) and white fly population 
(adults and immature) exhibited a strong and positive correlation showing the - values 
0.88, 0.84, and 0.92 with maximum, minimum and average temperature, respectively. ,A 
positive correlation (0.15) was also seen with evening relative humidity, whereas, 
morning relative humidity and mean relative humidity could produce a weak negative 
relation (-0.30 and -0.12) with adult whitefly. The rainfall excellently influenced the 
population build of adults on brinjal by showing the highest negative correlation value (-
1.00). Similar was the trend with respect to abaxial nymphs with maximum temperature 
(0.78), minimum temperature (0.60), mean temperature (0.73), evening relative humidity 
(0.21), morning relative humidity (-0.39), mean relative humidity (-0.13) and rain fall (-
1.00). However, a strong positive correlation was obtained between adaxial nymphs and 
rainfall (1.00) (Table 34). The impact of maximum temperature (0.25) as well as mean 
temperature (0.05) was observed weak but positive. The minimum temperature (-0.06), 
morning relative humidity (-0.22), evening relative humidity (-0.31) and mean relative 
humidity (-0.43) were found to be negatively associated. When, the total number of 
individuals vis-a-vis abiotic factors were taken into account, a strong positive response 
was obtained with maximum temperature (0.87), minimum temperature (0.77) and mean 
temperature (0.87). The correlation of total individual with evening relative humidity 
was, nevertheless found positive but weak (0.14). On the contrary, negative correlation 
was seen with morning relative humidity (-0.37) and mean relative humidity (-0.18). 




4.3.1.1.2 Summer brinjal: When observations were recorded on summer brinjal, 
minimum temperature (-0.63), morning relative humidity (-0.37), evening relative 
humidity (-0.56), mean relative humidity (-0.46) and rainfall (-0.28) responded negatively 
to adult population, whereas it was found positive to maximum (0.32) and mean 
temperature (0.08). This trend was nonetheless recorded opposite to abaxial nymphs, 
wherein a strong and negative correlation was observed with maximum temperature (-
0.58) and mean temperature (-0.53) only (Table 35). A strong and positive correlation of 
abaxial nymph was recorded with morning (0.61), evening (0.50) and mean relative 
humidity (0.56), in contrast to a weak and positive with minimum temperature (0.32) and 
average rain fall (0.14). The nymph population on upper surface of leaves was found 
delicately associated with maximum temperature (-0.28), mean temperature (-0.02) and 
rainfall (-0.09), resulting in marginal population suppression in comparison to a strong 
and positive correlation with minimum temperature (0.67). The morning (0.39), evening 
(0.35) and mean relative humidity (0.38) were found positively correlated yet weak with 
abaxial nymphs. As far as total individuals (adult + nymphs) of whitefly were concerned, 
all the factors except maximum temperature (0.02) were found to be negatively correlated 
(Table 35). 
4.3.1.1.3 Autumn brinjal: During autumn crop, the relative humidity during morning (-
0.52), evening (-0.51) and its mean value (-0.52) showed a strong correlation, whereas 
rest of factors were found weakly associated with adult population (Table 36). With 
respect to abaxial nymphs, all factors produced a pronounced positive impact showing 
the correlation values 0.94, 0.85, 0.51, 0.75 and 0,70 for minimum temperature, mean 
temperature, morning relative humidity, evening relative humidity and mean relative 
humidity respectively, except rainfall with negative values (-0.25). Similarly, the abaxial 
nymph population was found positively associated with minimum temperature (0.50), 
mean temperature (0.35), morning (0.53), evening relative humidity (0.59) and mean 
relative humidity (0.58) and negatively with rainfall (-0.51) and also maximum 
temperature (-0.06). The overall population of whitefly - (adults and nymphs) got 
influenced with most of abiotic factors except rainfall. The strongest correlation was 
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however observed with minimum temperature (0.73) followed by mean temp (0.69) 
(Table 36). 
4.3.1.1.2 Year 2009 
4.3.1.1.2.1 Spring brinjal: As evident from observations (Table 13), there was a strong 
and positive correlation of adult population with maximum temperature (0.86), minimum 
temperature (0.90), mean temperature (0.89) and rainfall (1.00), in contrast to a strong 
and negative correlation with morning relative humidity (-0.91), evening relative 
humidity (-0.71) and mean relative humidity (-0.84). Similar impact of abiotic factors 
was recorded on abaxial, adaxial nymphs and total whitefly individuals (Table 37). 
4.3.1.1.2.2 Summer brinjal: All abiotic factors showed their influence to reduce the 
whitefly adult population, except maximum temperature (0.40) and rainfall (0.47). The 
minimum population on lower surface of the leaves was attributed to weak and positive 
correlation with maximum temperature (0.44), minimum temperature (0.12), mean 
temperature (0.38) and rainfall (0.45),- whereas morning relative humidity (-0.06), 
evening relative humidity (-0.27) and mean relative humidity (-0.24) registered their 
negative correlation (Table 38). Interestingly, the adaxial nymphs remained negatively 
^orrelated with all the abiotic factors except rain fall which showed a strong positive 
orrelation (0.62). Similarly, the pooled population of whitefly was found to reveal a 
gative association with minimum temperature (-0.32), morning relative humidity (-
14), evening relative humidity (-0.50) and mean relative humidity (-0.47). The 
ximum temperature (0.45) and rain fall (0.53), nonetheless showed a positive 
relation (Table 38). 
,1.1.2.3 Autumn brinjal: During autumn, a weak positive correlation between 
.tefly adult and most of abiotic factors except evening relative humidity (-0.36) and 
in relative humidity (-0.2I) was recorded (Table 39). However, abaxial nymphs were 
uenced by all the factors. A positive correlation with nymphs to minimum 
iperature (0.65), mean temperature (0.50), morning relative humidity (0.71) evening 
aive humidity (0.73) and mean relative humidity (0.75) was noted. Similarly for 
xial nymphs, strong correlation was seen with minimum temperature (0.80) and mean 
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temperature (0.57), in contrast to weak association with maximum temperature (0.31) and 
evening relative humidity (0.18). Interestingly, rainfall did not leave any impact. The 
morning and mean relative humidity however showed a weak negative association with 
adaxial nymphs. As far as the total population was concerned, it showed a strong 
correlation on population buildup with minimum temperature (0.66) and mean 
temperature (0.62), whereas remaining factors were found weakly impacting adaxial 
nymphs (Table 39). 
4.3.1.2 Chili (Capsicum annuum L.) 
4.3.1.2.1 Year 2008 
4.3.1.2.1.1. Summer chili: The adult population on chili showed a strong correlation 
(0.59) with mean temperature followed by minimum (0.54) and maximum temperature 
(0.45) (Table 40). A slight positive association was also observed with morning, evening 
and mean relative humidity; however rain fall showed a weak negative impact (-0.39). 
The abaxial nymphs were also found negatively correlated with all 'factors except 
maximum temperature (0.33) and mean temperature (0.06). A strong negative correlation 
was nevertheless found with morning relative humidity (-0.56). Interestingly, all the 
abiotic factors showed a negative impact on adaxial nymphs. While considering 
whiteflies in totality (nymphs and adults), maximum temperature (0.55), minimum 
temperature (0.45) and mean temperature (0,55) were recorded positively associated, 
whereas rest of the factors could record weak association (Table 40). 
4.3.1.2.1.2 Autumn chili: On autumn chili, whitefly adults experienced a strong positive 
correlation with maximum temperature (0.96), minimum temperature (0.83), mean 
temperature (0.94) and rainfall (1.00), whereas, morning relative humidity (-0.77), 
evening relative humidity (-0.68) and mean relative humidity (-0.76) exhibited a negative 
correlation (Table 41). Similar observations were recorded with respect to abaxial 
nymphs. The correlation analysis could not be analyzed for adaxial nymphs due to their 
irregular distribution and negligible counts. The correlation between pooled whitefly 
population vis-a-vis abiotic factors was found strong and positive (Table 41). 
59 
RESULTS 
4.3.1.2.1.3 Spring chili: On spring chili, all abiotic factors except rainfall showed their 
positive yet weak correlation with adults (Table 42). With respect to abaxial nymphs, the 
morning relative humidity established a comparatively strongest correlation (0.52) 
followed by mean relative humidity (0.49). Whereas evening relative humidity was found 
positively correlated (0.25) with adaxial nymphs. When all the factors were considered to 
determine the impact on total whitefly population (adults and nymphs), a strong positive 
correlation (0.51) was observed with rainfall (Table 42). 
4.3.1.2.2 Year 2009-10 
4.3.1.2.2.1 Summer chili: All abiotic factors exhibited a positive association with adult 
whitefly, however, minimum temperature (0.85) followed by mean temperature (0.79) 
and maximum temperature (0.62) showed a strong impact. Similar association was also 
witnessed among abaxial population of whitefly and maximum temperature (0.61) 
followed by mean (0.66) and minimum temperature (0.68), while the evening relative 
humidity (-0.02) and rainfall (-0.11) showed a slight negative correlation. On the other 
hand abiotic factors did not influence the adaxial nymphs significantly. When all abiotic 
factors were taken into account for their influence on polled whitefly population (adults 
and nymphs), maximum, minimum and mean temperature were recorded highly and 
positively correlated showing value as 0.70, 0.89 and 0.86 on (Table 43). 
4.3.1.2.2.2 Autumn chili: The rainfall (1.00), maximum temperature (0.93), minimum 
emperature (0.88) and mean temperature (0.92) were found positively correlated with 
,dult whitefly, while morning relative humidity (-0.91), evening relative humidity (-91) 
nd mean relative humidity (-0.94) was observed to be associated negatively. Similar 
~sponse was also obtained with abaxial nymphs and pooled whitefly individuals, where 
ie temperature exhibited the highly positive correlation in contrast to negative with 
tumidity (Table 44). 
G.3.1.2.2.3 Spring chili: The average rainfall acted upon adversely against the adult 
population showing a strong negative correlation (-0.54). Except maximum temperature 
0.28) and mean temperature (0.16), all abiotic factors exhibited a slight and negative 
response against the adults (Table 45). All abiotic factors showed a weak correlation with 
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nymphs on lower and upper surface along with pooled whitefly population. In case of 
lower surface nymphs, the strongest association was seen with morning and mean relative 
humidity (0.39) whereas on upper surface nymphs, the correlation value was recorded 
negatively with rainfall (-0.38) (Table 45). 
4.3.1.3 Tomato (Lycopersicon esculentum L.) 
4.3.1.3.1 Year 2008 
4.3.1.3.1.1 Summer tomato. The maximum, minimum, mean temperature and rainfall 
significantly enhanced the adult population of whitefly, showing correlation value 0.43, 
0.40, 0.45 and 0.62, whereas, the abaxial immature population exhibited a strong and 
positive correlation with maximum temperature (0.77), minimum temperature (0.86) and 
mean temperature (0.90) whereas, it was negative to morning relative humidity (-0.02) 
(Table 46). The rainfall was found to be strongly positively associated with immature 
population of adaxial surface showing correlation value 0.79, while rest of the factors 
registered their negative association. All the abiotic parameters except morning relative 
humidity were found strongly positive with pooled whitefly population, the value so 
recorded were 0.69, 0.68 and 0.75 with respect to maximum, minimum and mean 
temperature. 
4.3.1.3.1.2 Autumn tomato: A strong correlation in comparison to preceding season (on 
summer tomato 2008-09) of abiotic factors on whitefly population was noted on autumn 
tomato in 2009 (Table 47). The adult population was found to be highly and positively 
correlated with maximum temperature (0.91), minimum temperature (0.87), mean 
temperature (0.91) and rainfall (1.00), but negative association was found with morning 
(-0.87), evening (-0.83) and mean relative humidity (-0.87). The abaxial nymph 
population was also showed a similar response with abiotic factors. Interestingly, all the 
factors supported the immature adaxial population and exhibited a positive association. 
The strongest correlation was obtained with minimum temperature (0.86), mean 
temperature (0.78), morning relative humidity (0.87) and mean relative humidity (0.93). 
While considering the overall pooled population, the positive correlation of 0.95, 0.92, 
0.95 and 1.00 was recorded with respect to minimum temperature, maximum 
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temperature, mean temperature and rainfall respectively. Whereas, the negative values - 
0.92, -0.85 and -0.91 were registered with regard to morning relative humidity, evening 
relative humidity and men relative humidity (Table 47). 
4.3.1.3.2 Year 2009-10 
4.3.1.3.2.1 Summer tomato: The adult population exhibited a strong and positive 
correlation with maximum temperature (0.63), minimum temperature (0.57) and mean 
temperature (0.63) while rest of the factors showed a weak but negative correlation 
(Table 48). The abaxial population was found positively associated with all abiotic.  
factors, showing highest correlation values with maximum temperature (0.79), minimum 
temperature (0.78) and mean temperature (0.83). However, the adaxial population of 
immature whitefly exhibited a negative association with all abiotic factors. When, the 
pooled population of whitefly was analyzed, it also exhibited a positive and a high 
correlation with maximum temperature (0.75); minimum temperature (0.66) and mean 
temperature (0.74), rest of the factor were found to be weakly associated (Table 48). 
4.3.1.3.2.2 Autumn tomato: The highest positive correlation between adult whitefly and 
abiotic factors was recorded with minimum temperature (0.82) followed by mean 
temperature (0.81) and maximum temperature (0:79). However, strongest negative 
association was witnessed with evening (-0.71), mean (-0.71) followed by morning 
relative humidity (-0.68). Similar pattern of positive and negative association was also 
obtained in case of abaxial immature population (Table 49). Whereas, adaxial nymph 
population showed negative response to maximum temperature (-0.90), minimum 
temperature (-0.84) and mean temperature (-0.88), but it was positive to morning (0.72), 
evening (0.81) and mean relative humidity (0.77). The total whitefly individuals showed 
almost similar response to adults showing a strong positive correlation with maximum 
temperature (0.89), minimum temperature (0.87) and mean temperature (0.89). The 
negative response was however recorded with morning relative humidity (-0.81), evening 
as well as mean relative humidity (M.83). The average rainfall could not leave significant 
effect due to irregular distribution of whitefly population (Table 49). 
4.3.1.4 Okra (Abelmoschus esculentus L. Moench.) 
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4,3.1.4.1 Year 2008 
4.3.1.4.1.1 Spring okra: All the abiotic factors on okra adult population showed a 
negative association leaving maximum temperature with positive value (0.61) (Table 50). 
The strongest relation was found with morning (-0.72), evening (-0.70) and mean relative 
humidity (-0.72). Similarly, the abaxial immature exhibited a negative correlation with all 
the factors except maximum temperature, exhibiting high and a positive value (0.60), 
however the highest negative correlation with abaxial nymphs was observed with evening 
relative humidity (-0.68) followed by morning and mean relative humidity (-0.58). The 
immature population on upper surface of leaves and total individuals population also 
registered almost similar pattern on correlation values with abiotic factors (Table 50). 
4.3.1.4.1.2 Summer okra: It was evident from observations (Table 51) that the rainfall 
exerted its strong association (0.57) with adult whitefly population. The morning, evening 
and mean relative humidity showed a weak but negative association with adult 
population. However, a negligible and poor correlation was nevertheless achieved 
between abiotic factors and abaxial nymphs. Adaxial nymphs exhibited a negative 
response with all abiotic factors yet of highest degree with respect to evening relativ 
humidity (-0.62) followed by mean relative humidity (-0.60). Interestingly, the maximur 
temperature did not leave any impact on abaxial nymphs on summer okra in 2008. Wh 
the total individuals were analyzed for correlation, the rainfall (0.45) emerged a sing] 
predominating factor influencing the population, whereas morning, evening and me, 
relative humidity showed weak and negative correlation (Table 51). 
4.3.1.4.1.3 Autumn okra: The population of adult whitefly was strongly supported I 
maximum temperature showing correlation value 0.82 followed by mean temperatu 
(0.79), minimum temperature (0.65), evening relative humidity (0.66) whereas moTnir 
relative humidity produced a strong negative correlation (-0.53) (Table 52). Similarl 
abaxial nymphs were found strongly and positively associated with maximu 
temperature (0.87), minimum temperature (0.71) and mean temperature (0.84). TI 
morning relative humidity and mean relative humidity however showed a negativ 
correlation. The corresponding figures were -0.58 and -0.13, respectively. On upper 
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surface, population showed the highest positive correlation with minimum temperature 
(0.65). The total individuals of whitefly exhibited tenacious positive correlation with 
maximum temperature (0.88) followed by mean (0.86), minimum temperature (0.73) and 
negative to morning relative humidity (-0.51) (Table 52). 
4.3.1.4.2 Year 2009-10 
4.3.1.4.2.1 Spring okra: The morning relative humidity showed a high degree of 
negative correlation (-0.60) with adults, whereas maximum temperature revealed a strong 
positive relation (0.62) on adult population (Table 53). Similarly, maximum and 
minimum temperature exhibited positive tenacious correlation (0.62) with nymph 
population, as long as mean relative humidity registered its maximum negative value (-
0.60). The nymph population on upper surface was found poorly correlated with all the 
abiotic factors however showing considerable value (-0.36) with rainfall. While 
considering the overall performance of various abiotic factors on collective population 
(adult and nymph), it was found that mean relative humidity followed by maximum 
temperature, were reported to show maximum negative correlation -0.58 and 0.56, 
respectively. 
4.3.1.4.2.2 Summer okra: All the abiotic factors were found positively associated with 
adult whitefly showing highest value 0.85, 0.85 and 0.74 with respect to minimum, mean 
and maximum temperature, respectively (Table 54). Similarly, abaxial nymphs possessed 
a strong positive correlation with maximum temperature (0.73), minimum temperature 
(0.68) and mean temperature (0.73), whereas evening relative humidity, mean relative 
• humidity and average rainfall exerted negative correlation response. While considering 
the overall population (adult and nymph), it was found strongly associated with mean 
temperature (0.72) followed by maximum temperature (0.70) and minimum temperature 
(0.67). 
4.3.1.4.2.3 Autumn okra: All the stages exhibited a strong relationship with temperature 
and humidity (Table 55). Maximum, minimum and mean temperature showed a positive 
relation with adults showing correlation value as 0.91, 0.95 and 0.94 respectively. 
Similarly, high degree of negative relation was obtained from morning (-0.86), evening (- 
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0.81) and mean relative humidity (-0.86). Similar level of positive as well as negative 
correlation was also seen to abaxial, adaxial nymphs and combined population of 
whitefly (Table 55). 
4.3.1.5 Green gram (Magna radiata L.) 
4.3.1.5.1 Year 2008 
4.3.1.5.1.1 Spring green gram: On lower surface of Ieaves, the nymphs was found 
positively associated with all the abiotic factors showing highest degree of correlation 
with minimum temperature (0.89) followed by minimum temperature and rainfall (Table 
56). For adults, highest but negative correlation was obtained with evening relative 
humidity (-0.71) followed by mean (-0.68) and morning relative humidity (-0.65), 
whereas maximum temperature showed a positive relation (0.63). Similarly, maximum, 
minimum and mean temperature exhibited positive response with adaxial nymph, the 
respective correlation values were obtained as 0.53, 0.36 and 0.55 respectively. On the 
other hand, a low degree of negative correlation (-0.44, -0.39 and -0.42, respectively) was 
seen with morning, evening and mean relative humidity. The combined population 
showed a highest positive correlation with mean temperature (0.69) followed by 
maximum (0.64) and minimum temperature (0.49) whereas a converse tenacious 
association was observed with evening relative humidity (-0.56) (Table 56). 
4.3.1.5.1.2 Summer green gram: The adults and combined population (adults and 
nymphs) of whitefly feeding on green gram were negatively influenced by all the abiotic 
factors, except maximum and mean temperature (Table 57). The evening relative 
humidity however showed maximum degree of correlation with both adults and 
combined population showing correlation values as -0.61 and -0.64, respectively. Except 
maximum temperature (-0.01) and average rainfall (-0.23), all the factors acted upon to 
support the abaxial nymph population. The highest correlation (0.57) was nevertheless 
seen with minimum temperature. However, a converse relation to that with abaxial 
nymphs was obtained between abiotic factors and adaxial immature population showing 
positive association only with maximum temperature and rainfall. The highest degree of 
negative association was nonetheless observed with minimum temperature (-0.53). 
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4.3.1.5.2 Year 2009 
4.3.1.5.2.1 Spring green gram: The adult abaxial immature and total population of 
whitefly showed an overall positive response against all the abiotic forces (Table 58). The 
highest correlation on adults was computed with minimum temperature (0.64) followed 
by mean temperature (0.58). The corresponding response with combined (adults and 
nymphs) population was also encountered with minimum temperature (0.64) followed by 
mean temperature (0.61). The impact of abiotic factors on abaxial nymphs was of low 
degree, however, minimum temperature could reveal some influence as evidenced from 
the value (0.23). Whereas, nymphs exhibited a highest level of association with 
maximum temperature (0.53) followed by mean temperature (0.39). 
4.3.1.5.2.2 Summer green gram: The abiotic factors in general could not show a strong 
relationship on the abundance of either of the stages of whitefly as well as the combined 
population (Table 59). The adult population was recorded negatively influenced by 
maximum (-0.19), minimum (-0.19) and mean temperature (-0.17), on contrary, the 
highest degree of positive correlation was obtained with average rain fall (0.32). The 
morning, evening, and mean relative humidity and rainfall were slightly negatively 
correlated with abaxial nymphs. Similar impact of abiotic factors was also seen on upper 
surface nymphs and the maximum level of correlation was found with evening relative 
humidity (0.42). However, minimum and mean temperature exhibited the highest degree 
of negative relation (-0.38 each). 
4.3.1.6 Black Gram (Vigna mungo L.) 
4.3.1.6.1 Year 2008 
4.3.1.6.1.1 Spring black gram: The adult, abaxial nymph and total individual population 
of whitefly appeared to be negatively associated with all the abiotic factors leaving 
maximum and minimum temperature (Table 60). The highest degree of correlation 
between adults and abiotic factors was seen with evening relative humidity (-0.49) 
followed by mean relative humidity (-0.42). While considering the collective population, 
evening relative humidity (-0.60) followed by mean relative humidity (-0.54) exerted a 
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tenacious negative influence however, the abaxial population showed a weak correlation 
with all the factors with highest degree correlation on rainfall (-0.53) followed by evening 
relative humidity (-0.29). 
4.3.1.6.1.2 Summer black gram: Except rainfall (0.37), all abiotic factors were found 
suppressive to adult population (Table 61). However, strongest correlation was obtained 
with minimum temperature (-0.89) followed by evening (-0.88) and mean relative 
humidity (-0.86). The abaxial nymphs also exhibited a strongest and negative influence 
with evening relative humidity (-0.73) followed by mean (-0.70) and morning relative 
humidity (-0.57). Whereas all the biotic factors were found suppressive to adaxial 
population, showing highest degree of negative correlation with minimum temperature (-
0.93) and evening relative humidity (-0.91). The collective population (adults and 
nymphs) of whitefly also exhibited a negative association with all the abiotic factors 
except maximum temperature (0.02). The highest correlation values were nevertheless 
computed with evening relative humidity (-0.92) followed by minimum temperature (-
0.91) and mean relative humidity (-0.89). 
4.3.1.6.2 Year 2009 
4.3.1.6.2.1 Spring black gram: All abiotic factors in general could not reveal an 
apparent impact on either stages of whitefly population (Table 62). The minimum and 
mean temperature was found positively correlated with adult population with highest 
values on mean temperature (0.32), while rest of the factors did show a negative 
influence. The abaxial population exhibited an overall negative association with all the 
factors except rainfall (0.40). On the other hand, the upper surface nymphs exhibited an 
overall negative association with all abiotic factors. The pooled population (adults and 
nymphs) showed a high and positive association with maximum temperature (0.43) 
followed by a negative correlation with evening relative humidity (-0.38). 
4.3.1.6.2.2 Summer black gram: All the abiotic factors in general exerted a negative 
impact on either stages of whitefly population on summer black gram .except morning 
relative, humidity showing poor but positive correlation (0.03) with adults (Table 63). 
However, the morning relative humidity (-0.70) was found highly suppressive to abaxial 
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Table 34: Correlation of abiotic factors with whitefly population on brijai (Spring 2008) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y= 1.104x - 19.33 0.79 0.887 
Minimum temp. y = 0.874x - 1.881 0.71 0.842 
Mean temp. y = 1.103x - 11.95 0.84 0.917 
Morning RH y=-0.393x+36.28 0.09 -0.304 
Evening RH y = 0.244x - 6.045 0.02 0.153 
Mean RH y 	-0.223x + 22.92 0.02 -0,124 
Rainfall y = -1.336x + 20.38 1.00 -1.000 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y= 0.521x-9.227 0.62 0.787 
Minimum temp. y = 0.325x + 0.292 0.36 0.602 
Mean temp. y = 0.466x - 4.656 0.54 0.733 
Morning RH y = -0.300x + 25.38 0.16 -0.397 
Evening RH y = 0.186x - 6.571 0.05 0.219 
Mean RH y= -0.136x+ 13.31 0.02 -0.135 
Rainfall y=-0.845x+  12.04 1.00. -1.000 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = 0.044x - 0.424 0.07 0.259 
Minimum temp. y = -0.005x + 0.984 0.00 -0.060 
Mean temp. y 	0.007x + 0.724 0.00 0.057 
Morning RH y = -0.030x + 3.020 0.05 -0.226 
Evening RH y = -0.046x + 3.629 0.10 -0.319 
Mean RH y = -0.099x + 7.233 0.19 -0.437 
Rainfall y = 0.031x + 0.830 1.00 1.000 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y = 1.755x - 31.78 0.77 0.876 
Minimum temp. y 	1.292x - 2.873 0.60 0.773 
Mean temp. y = I.689x - 18.83 0.76 0.871 
Morning RH y=-0.792x+68.39 0.14 -0.379 
Evening RH y = 0.360x - 9.028 0.02 0.141 
Mean RH y=-0.531x+46.93 0.03 -0.184 
Rainfall y=-2.15x+33.26 1.00 -1.000 
Temp = Temperature, RH = Relative humidity, LS = Lower surface, US = Upper surface 
Table 35: Correlation of abiotic factors with whitefly population on brinjal (Summer 
2008) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 0.847x - 5.162 0.10 0.32 
Minimum temp. y = -4.224x + 130.8 0.39 -0.63 
Mean temp. y = 0.524x + 9.148 0.01 0.08 
MorningRH y=-0.197x+39.39 0.14 -0.37 
Evening RH y = -0.366x + 48.05 0.32 -0.56 
Mean RH y = -0.272x + 43.52 0.14 -0.46 
Rainfall v=-0.056x+27.37 0.08 -0.28 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y = -0.699x + 44.40 0.34 -0.58 
Minimum temp. y = 0.968x - 4.780 0.10 0.32 
Mean temp. y=-1.485x+64.54 0.28 -0.53 
Morning RH y = 0. 146x + 8.835 0.37 0.61 
Evening RH y = 0.145x + 10.30 0.25 0.50 
Mean RH y = 0.150x + 9.283 0.32 0.56 
Rainfall y = 0.0I Ox + 19.81 0.02 0.14 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = -0.079x + 6.209 0.08 -0.28 
Minimum temp. y = 0.485x - 8.757 0.44 0.67 
Mean temp. y = -0.O l Ox + 3.718 0.00 -0.02 
Morning RH y = 0.022x + 1.738 0.16 0.39 
Evening RH y = 0.024x + 1.832 0.12 0.35 
Mean RH y = 0.024x + 1.748 0.14 0.38 
Rainfall = -0.001 x + 3.524 0.01 -0.09 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y = 0.069x + 45.45 0.00 0.02 
Minimum temp. y=-2.771x+  117.2 0.11 -0.34 
Mean temp. y = -0.972x + 77.40 0.02 -0.13 
Morning RH y = -0.028x + 49.96 0.00 -0.04 
EveningRH y=-0.195x+  60.19 0.06 ' -0.25 
Mean RH y = -0.098x + 54.55 0.02 -0.14 
Rainfall v = -0.047x + 50.71 0.04 -0.20 
Temp = Temperature, RH = Relative humidity, LS = Lower surface, US = Upx 
Table 36: Correlation of abiotic factors with whitefly population on brinjal (Autumn 
2008) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 0.120x + 13.43 0.01 0.08 
Minimum temp. y = -0. 196x + 21.92 0.06 -0.25 
Mean temp. y=-0.205x+23.23 0.03 -0.17 
Morning RH y = -0.197x + 33.21 0.27 -0.52 
Evening RH y = -0.077x + 21.86 0.26 -0.51 
Mean RH y = -0.1 17x + 25.47 0.27 -0.52 
Rainfall y = 0.013x+ 15.37 0.10 0.32 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y = 0.384x - 2.043 0.07 0.27 
Minimum temp. y = 0.685x - 4.727 0.89 0.94 
Mean temp. y = 0.967x - 16.32 0.72 0.85 
Morning RH y = 0.181x - 3.714-- 0.26 0.51 
Evening RH y = 0.107x + 4.760 0.56 0.75 
Mean RH y = 0.146x + 0.837 0.48 0.70 
Rainfall y = -0.007x + 12.66 0.06 -0.25 
Nymphs US Regression equation  Regression Square Correlation 
Maximum temp. y = -0.034x + 3.119 0.00 -0.06 
Minimum temp. y = 0.685x - 4.727 0.25 0.50 
Mean temp. y = 0. I 71x - 2.948 0.13 0.35 
Morning RH y = 0.072x - 3.868 0.28 0.53 
Evening RH y = 0.036x - 0.218 035 0.59 
Mean RH y = 0.049x - 1.532 0.33 0,58 
Rainfall y = -0.006x + 2.884 0.26 -0.51 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y = 0.558x + 11.27 0.08 0.29 
Minimum temp. y = 0.705x + 13.97 0.53 0.73 
Mean temp. y = 1.045x + 0.624 0.47 0.69 
Morning RH y = 0.071x+ 24.21 0.02 0.15 
Evening RH y = 0.075x + 25.69 0.16 0.39 
Mean RH y = 0.093x+ 23.59 0.11 0.33 
Rainfall v = 3E-05x + 30.92 0.00 0.00 
Temp = Temperature, RH = Relative humidity, LS = Lower surface, US = Upper surface 
Table 37: Correlation of abiotic factors with whitefly population on brinjal (Spring 2009) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 1.113x- 22.62 0.73 0.86 
Minimum temp. y= 1.819x - 15.32 0.82 0.90 
Mean temp. y = 1.419x-20.58 0.79 0.89 
Morning RH y = -0.516x + 47.76 0.83 -0.91 
Evening RH y = -0.344x + 22 0.51 -0.71 
Mean RH y = -0.453x + 34.79 0.70 -0.84 
Rainfall y =28.5x - 89.06 1.00 1.00 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y = 0.900x - 20.27 0.62 0.79 
Minimum temp. y = 1.428x - 13.91 0.79 0.89 
Mean temp. y= 1.153x- 18.83 0.72 0.85 
Morning RH y = -0.285x + 26.75 0.54 -0.74 
Evening RH y = -0.267x + 15.69 0.31 -0.56 
Mean RH y = -0.294x + 22.1 0.45 -0.67 
Rainfall y = 16.05x - 48.56 1.00 1.00 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = 0.112x - 0.966 . 	0.29 0.54 
Minimum temp. y = 0.165x + 0.013 0.38 0.58 
Mean temp. y=0.137x-0.646 0.34 0.58 
Morning RH y = -0.051x + 6.07 0.36 -0.60 
Evening RH y = -0.027x + 3.348 0.11 -0.33 
Mean RH y = -0.042x + 4,666 0.23 -0,48 
Rainfall y = 0.240x + 2.73 8 - - 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y= 1.91lx-38.96 0.67 0.82 
Minimum temp. y = 3.21 Ix - 27.49 0.78 0.88 
Mean temp. y = 2.465x - 35.99 0.73 0.85 
Morning RH y = -0.886x + 81.79 0.75 -0.87 
Evening RH y = -0.57lx + 36.76 0.43 -0.66 
Mean RH y = -0.765x + 58.79 0.62 -0.78 
Rainfall y = 50.63x - 157.0 1.00 1.00 
Temp = Temperature, RH = Relative humidity, LS = Lower surface, US ° Upper surfar 
Table 38: Correlation of abiotic factors with whitefly population brinjal (Summer 2009) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y 	1.370x-33.22 0.16 0.40 
Minimum temp. y = -1.634x + 64.09 0.24 -0.49 
Mean temp. y = -0.275x + 30,00 0.00 -0.49 
Morning RH y = -0.269x + 30.10 0.24 -0.49 
Evening RH y=-0.269x+  30.10 0.30 -0.55 
Mean RH y = -0.246x + 31.71 0.27 -0.52 
Rainfall y = 0.338x + 17.56 0.22 0.47 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y 	0.804x - 12.81 0.20 0.44. 
Minimum temp. y = 0.207x + 13.52 0.01 0.12 
Mean temp. y = 0.924x - 11.47 0.14 0.38 
Morning RH y=-0.052x+21.79 0.05 -0.06 
Evening RH y 	-0.07x + 21.38 0.07 -0.27 
Mean RH y=-0.061x+21.68 0.06 -0.24 
Rainfall y = 0.102x+ 17.39 0.20 0.45 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = -0.005x + 4.582 0.00 -0.02 
Minimum temp. y = -0.078x + 6.413 0.04 -0.20 
Mean temp. y = -0.077x + 6.919 0.02 -0.15 
Morning RH y = -0.003x + 4.513 0.00 -0.06 
Evening RH y=-0.008x+4.652 0.02 -0.16 
MeanRH y=-0.005x+4.603 0.01 -0.11 
Rainfall y = 0.056x + 3.3 82 0.38 0.62 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y = 2.169x - 41.45 0.20 0.45 
Minimum temp. y = -1.504x + 84.03 0.10 -0.32 
Mean temp. y = 0.571x + 25.45 0.01 0.09 
Morning RH y = -0.275x + 58.99 0.19 -0.44 
Evening RH y = -0.347x + 56.14 0.25 -0.50 
Mean RH y = -0.313x + 58.00 0.22 -0.47 
Rainfall y = 0.498x + 38.34 0.28 0.53 
Temp = Temperature, RH = Relative humidity, LS = Lower surface, US = Upper surface 
Table 39: Correlation of abiotic factors with whitefly population on brinjal (Autumn 
2009) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 0.269x+6.556 0.03 0.18 
Minimum temp. y = 0.019x + 15.08 0.00 0.03 
Mean temp. y = 0.088x + 13.04 0.01 0.08 
Morning RH y = 0.01 lx + 14.65 0.00 0.04 
Evening RH y = -0.08 lx + 20.18 0.13 -0.36 
Mean RH y=-0.058x+  19.46 0.04 -0.21 
Rainfall y = 0.000x + 15.85 0.00 0.01 
Nymphs LS _ Regression equation Regression Square _ Correlation 
Maximum temp. y = 0.045x + 8.379 0.00 0.05 
Minimum temp. y = 0.301x + 2.830 0.42 0.65 
Mean temp. y = 0.346x + 0.067 0.25 0.50 
Morning RIB y = 0.153x - 1.965 0.50 0.71 
Evening RH y = 0.107x + 3.780 0.53 0.73 
Mean RH y = 0.137x + 0.647 0.56 0.75 
Rainfall y = 6E-05x + 2.671 0.00 0.03 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = 0.1 18x - 1.640 0.09 0.31 
Minimum temp. y = 0.461x•- 9.781 0.64 0.80 
Mean temp. y = 0.298x - 6.623 0.33 0.57 
Morning RH y.= -0.065x + 7.767 0.23 -0.47 
Evening RH y = 0.013x + 1.525 0.03 0.18 
Mean RH y=-0.006x+2.824 0.00 -0.06 
Rainfall y 	6E-05x + 2.671 0.00 0.00 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y = 0.659x + 4.975 0.12 0.35 
Minimum temp. y = 0.583x+ 13.30 0.44 0.66 
Mean temp. y = 0.81 Ox + 3.961 0.38 0.62 
Morning RH y = 0.238x + 8.477 0.34 0.32 
Evening RH y = 0.088x + 21.94 0.10 0.32 
Mean RH y = 0.153 x + 16.62 0.20 0.44 
Rainfall y = -0.00l x + 28.34 0.00 -0.04 
Temp = Temperature, RH = Relative humidity, LS = Lower surface, US = Upper surface 
Table 40: Correlation of abiotic factors with whitefly population on chili (Summer 2008) 
A on 	 on .on Sgaai Conelation 
Maxiinumiemp. y=0.428x-8391 0.20 0.45 
Minimuintea p, y= 0.220x+0.727 029 0.54 
Meantenp. y=0383x-4.970 035 059 
MomingRH y=0.047x+2.007 0.04 0.19 
EvingRH y=0.030x+3.997 0.12 035 
MeanRH y=0.042x+2.879 0.10 032 
Rainfall y=-0.011x+6.806 0.15 -039 
Nymphs LS lion equation Regssion Scivare Conelalion 
Maxirnun 	np. y = 0.164x - 3569 0.11 033 
Mlni numt 	p. y=-0.013x+2220 0.00 -0.06 
Meantemp. y=0.020x+ 1315 0.00 0.06 
MomingRH y=-0.073x+7.838 0.00 -056 
EvenmgRH y=-0.015x+2.856 0.12 -034 
MeanRH y=-0.028x+3.913 0.17 -0.41 
Rainfall y=-0.000x+ 1.538 0.00 -0.04 
Nymphs US Regtssionequa1ion RegissionSquaie CorreJation 
M 	nu ntexnp. y=-0.030x+ 1.802 0.02 -0.12 
Mlnimumternp. y=-0.Ol lx+ 1.065 0.02 -0.13 
Meante<ng y=-0.021x+ 1397 0.02 -0.14 
MommgRH y=-0.006x+ 1343 0.01 -0.11 
EvelungRH y=-0.005x+1.117 0.08 -027 
MeanRH y=-0.007x+ 1308 0.06 -024 
y=-0.002x+0.86 0.16 -0.40 
Total Individuals Region equation BeiionSquaie Conelation 
Maximumtemp. y=0.593x-11.96 031 055 
Mlnimum#emp. y=0207x+2.948 0.21 0.45 
Meaatemp. y=0.404x-3.655 030 0551  
Momuig y=-0.025x+9.846 0.01 -009 
EveningRH y=0.015x+6.854 0.02 0.15 
MeanRH y=0.013x+6.793 0.01 0.09 
Rainfall y=-0.Ol lx+8344 0.15 -038 
Temp = Temperature, RH = Relative humidity, LS = Lower surface, US = Upper surface 
Table 41: Correlation of abiotic factors with whitefly population on chili (Autumn 2008-
09) 
Adults Regression equation Regression Square Correlation 
Maxirnumteanp. y = 0.307x - 7.044 0.93 0.96 
Minimurntemp. y = 0.386x - 3.488 0.68 0.83 
Meantemp. y = 0.371x 	6.082 0.89 0.94 
MomingRH y=-0.085x+8.211 0.60 -0.77 
EveningRH y=-0.019x+2.013 0.47 -0.68 
MeanRH y = -0.094x + 7.154 0.60 -0.76 
Rainfall y = 0.090x + 0.86 1.00 1.00 
NymphsLS Regression equation Regression Square Correlation 
Maximumtenp. y ` 0.074x - 0.913 0.54 0.74 
Mnimumt~np. y 	0.131x - 0.554 0.70 0.84 
Meantemp. y = 0.103x - 0.955 0.65 0.81 
MomingRH y = -0.013x + 2.274 0.16 -0.40 
EveningRH y = -0.019x + 2.013 0.20 -0.45 
MeanRH y=-0.017x+2.204 0.18 -0.43 
Rainfall y = 3.372x - 20.85 - - 
NymphsUS Regression equation Regression Square Correlation 
Ma thi 	emp. - - - 
Mmm~,mZ temp. - - - 
Meantemp. - - - 
MomingRH - - - 









Totallndividuals Regression equation Regression Square Correlation 
Maximum emp. y = 0.396x - 8.581 0.76 0.87 
Mnimumtemp. ' y = 0.554x - 4.710 0.69 0.83 
Meautenip. y = 0.500x - 7.743 0.79 0.89 
Mon ingRH y = -0.105x + 10.8 0.45 -0.67 
EvenmgRH y = -0.096x + 6.433 0.25 -0.50 
MeanRH y=-0.109x+9.036 0.38 -0.61 
Rainfall '=0.303x+0.86 1.00 NP 
Temp = Temperature, RH = Relative humidity, LS = Lower surface, US = Upper surface 
Table 42: Correlation of abiotic factors with whitefly population on chili (Spring 2008-
09) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 0.042x + 2.006 0.05 0.21 
Minimum temp. y = 0,076x + 1.722 0.17 0.41 
Mean temp. y = 0.099x + 0.597 0.17 0.41 
MorningRH y=0.015x+2.465 0.10 0.32 
EveningRH y=0.011x+2.776 0.04 0.19 
Mean RH y = 0.014x + 2.547 0.07 0.27 
Rainfall y = 0.032x + 3.284 0.33 0.58 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y = -0.010x + 2.487 0.01 -0.07 
Minimum temp. y = 0.064x + 0.628 0.22 0.47 
Mean temp. y = 0.048x + 0.710 0.07 0.47 
Morning RH y = 0.018x + 0.879 0.27 0.52 
Evening RH y = 0.019x + 0.977 0.17 0.42 
Mean RH y = 0.019x + 0.862 0.24 0.49 
Rainfall y = 0.011x + 2.050 0.12 0.35 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = -0.006x + 0.755 0.01 -0.11 
Minimum temp. y = 0.029x - 0.184 0.07 0.27 
Mean temp. y = 0.004x + 0.404 0.00 0.03 
Morning RH y = 0.000x + 0.475 0.01 0.08 
Evening RH y = 0.003x + 0.315 0.07 0.26 
Mean RIB y =0.002x+0.406 0.03 0.16 
Rainfall y = -0.00lx + 0.550 0.01 -0.08 
Total individuals Regression equation Regression Square Correlation 
Maximum temp. y = 0.031x + 4.493 0.01 0.10 
Minimum temp. y = 0.141x + 2.351 0.22 0.47 
Mean temp. y = 0.147x + 1.307 0.14 0.37 
Morning RH y = 0.033x + 3.345 0.19 0.43 
Evening RH y = 0.030x + 3.753 0.09 0.31 
MeanRH y= 0.034x+3.410 0.15 0.39 
Rainfall y = 0.043x + 5.335 0.26 0.51 
Temp = Temperature, RH = Relative humidity, LS = Lower surface, US = Upper surface 
Table 43: Correlation of abiotic factors with whitefly population on chili (Summer 2009) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 0.251x - 3.807 0.38 0.62 
Minimum temp. y = 0.239x - 1.034 0.71 0.85 
Mean temp. y = 0.280x - 3.363 0.63 0.79 
Morning RH y = 0.082x - 1.866 0.25 0.50 
Evening RH y = 0.037x + 2.336 0.12 0.34 
Mean RIB y= 0.058x +0.567 0.18 0.42 
Rainfall y = 0.018x+4.027 0.24 0.49 
Nymphs LS   Regression equation Regression Square Correlation 
Maximum temp. y = 0.121x - 2.522 0.38 0.61 
Minimum temp. y = 0.090x - 0.616 0.44 0.66 
Mean temp. y = 0.116x - 1.770 0.46 0.68 
Morning RH y = 0.006x + 1.000 0.01 0.08 
Evening RH y = -0.001x + 1.546 0.00 -0.02 
Mean RH y = 0.058x + 0.567 0.00. 0.02 
Rainfall y = -0.002x + 1.697 0.01 -0.11 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = 0.028x - 0.445 0.04 0.19 
Minimum temp. y = 0.071x - 1.346 0.15 0.39 
Mean temp. y = 0.055x - 1.1.52. 0.10 0.31 
Morning RH y = -0.010x + 1.345 0.05 -0.22 
Evening RH y = 0.005x + 0.227 0.03 0.17 
Mean RH y = 0.000x + 0.476 0.00 0.02 
Rainfall y = 0.003x + 0.550 0.07 0.27 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y = 0.421 x - 7.620 0.80 0.70 
Minimum temp. y = 0.373x - 2.364 0.80 0.89 
Mean temp. y = 0,448x - 6.296 0.74 0.86 
Morning RH y;-,- 0.094x - 1.017 0.15 0.39 
Evening RH y = 0.040x + 3.947 0.06 0.25 
Mean RH y = 0.065x + 1,904 0.10 0.32 
Rainfall y = 0,013x + 6.255 0.06 0.24 
Temp = Temperature, RH = Relative humidity, LS = Lower surface, US = Upper surface 
Table 44: Correlation of abiotic factors with whitely population on chili (Autumn 2009-10) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 0.178x - 3.720 0.86 0.93 
Minimum temp. y = 0.235x - 1.982 0.78 0.88 
Mean temp. y = 0.206x - 3.053 0.84 0.92 
Morning RH y = -0.074x + 6.852 0.82 -0.91 
Evening RH y = -0.067x + 4.828 0.83 -0.91 
Mean RH y = -0.074x + 6.066 0.88 -0.94 
Rainfall y = 0.016x + 0.361 1.00 1.00 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y = 0.139x - 2,732 0.89 0.94 
Minimum temp. y = 0.186x - 1.392 0.84 0.92 
Mean temp. y = 0.162x - 2.209 0.88 0.94 
Morning RH y=-0.053x+5.241 0.77 -0.88 
Evening RH y = -0.048x + 3.798 0.81 -0.90 
MeanRH y=-0.053x+4.681 0.84 -0.92 
Rainfall y = 0.014x + 0.389 1.00 1.00 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = 0.024x - 0.211 0.52 0.72 
Minimum temp. y = 0.038x - 0.075 0.52 0.72 
Mean temp. y = 0.029x - 0.158 0.52 0.72 
Morning RH y = -0.009x + 1.219 0.94 -0.97 
Evening RH y = -0.01 lx + 1.044 0.86 -0.93 
Mean RH y = -0.010x + 1.142 0.91 -0.95 
Rainfall NP NP NP 
Total 
Indidviduals Regression equation Regression Square Correlation •  
Maximum temp, y = 0.332x - 6.966 0.92 0.96 
Minimum temp. y = 0.443x - 3.766 0.84 0.92 
Mean temp. y = 0.387x - 5.745 0.90 0.95 
Morning RH y = -0.134x + 12.53 0.83 -0.91 
Evening RH y = -0.121x + 8.816 0.83 -0.91 
MeanRH y=-0.135x+ 11.07 0.88 -0.94 
Rainfall y = 0.030x + 0.750 1.00 1.00 
Temp = Temperature, RH = Relative humidity, LS = Lower surface, US = Upper surface 
Table 45: Correlation of abiotic factors with whitefly population on chili (Spring 2009- 
10) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 0.039x + 1.325 0.08 0.28 
Minimum temp. y = -0.006x + 3.084 0.00 -0.04 
Mean temp. y = 0.030x + 1.881 0.03 0.16 
Morning RH y=-0.003x+3.073 0.02 -0.13 
Evening RH y = -0.006x + 3.136 0.09 -0.30 
Mean RH y=-0.005x+3.134 0.05 -0.22 
Rainfall y = -0.012x + 3.207 0.29 -0.54 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y = -0.02x + 2.583 0.01 -0.11 
Minimum temp. y = 0.013x + 1.443 0.00 0.07 
Mean temp. y = -0.008x + 2.073 0.00 -0.04 
Morning RH y = 0.012x + 1.142 0.16 0.39 
Evening RH y = 0.005x + 1.596 0.04 0.20 
Mean RH y = 0.008x + 1.411 0.09 0.39 
Rainfall = 0.00lx + 1.921 0.01 0.08 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = 0.017x - 0.074 0.02 0.15 
Minimum temp. y = 0.063x - 1.124 0.05 0.22 
Mean temp. y = 0.039x - 0.692 0.04 0.20 
Morning RH y = -0.001 x + 0.700 0.00 -0.06 
Evening RH y=-0.002x+0.724 0.02 -0.13 
Mean RH y = -0.002x + 0.722 0.01 -0.10 
Rainfall y = -0.006x + 0.812 0.14 -0.38 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y = 0.019x + 3.908 0.00 0.07 
Minimum temp. y = 0.006x + 4.527 0.00 0.02 
Mean temp. y = 0.022x + 3.954 0.00 0.02 
Morning RH y = 0.009x + 4.216 0.03 0.18 
Evening RH y = -0.00lx + 4.732 0.00 -0.03 
Mean RH y = 0.003x + 4.546 0.00 0.07 
Rainfall v = -O.OIOx + 5.128 0.06 -0.25 
Temp = Temperature, RH = Relative humidity, LS = Lower surface, US = Upper surface 
Table 46: Correlation of abiotic factors with whitefly population on tomato (Summer 
2008-09) 
Adults 	 Regression equation Regression Square Correlation 
Maximum temp. y= 0.103x+0.352 0.186 0.431 
Minimum temp. y = 0.055x + 2.526 0.162 0.403 
Mean temp. y = 0.086x + 1.391 0.203 0.450 
Morning RH y = -0.015x + 4.956 0.028 -0.166 
Evening RH y = 0.002x + 3.595 0.006 0.076 
Mean RH y = 0.000x + 3.710 0.000 0.009 
Rainfall y = 0.009x + 3.364 0.385 0.620 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y = 0.261x - 5.896 0.594 0.771 
Minimum temp. y = 0.169x - 1.039 0.752 0.867 
Mean temp. y = 0.244x - 4.022 0.822 0.907 
Morning RH y = -0.003x + 2.953 0.001 -0.029 
Evening RH y = 0.021x + 1.421 0.200 0.448 
Mean RH y = 0.024x + 0.994 0.108 0.329 
Rainfall y = 0.005x + 2.480 0.104 0.323 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = -0.062x + 3.025 0.293 -0.541 
Minimum temp. y = -0.031x + 1.631 0.145 -0.381 
Mean temp. y = -0.055x + 2.490 0.260 -0.510 
Morning RH y = 8E-05x + Q.915 0.000 0.002 
Evening RH y = -0.000x + 0.965 0.004 -0.061 
Mean RH y = -0.000x + 0.979 0.002 -0.044 
Rainfall y = 0.004x + 0.843 0.635 0.797 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y= 0.416x - 6.852 0.479 0.692 
Minimum temp. y = 0.238x + 1.566 0.475 0.689 
Mean temp. y = 0.360x - 3.055 0.566 0.753 
Morning RH y = -0.030x + 9.256 0.018 -0.136 
Evening RH y = 0.021x + 5.573 0.061 0.246 
Mean RH y = 0.019x + 5.465 0.021 0.146 
Rainfall y = 0.004x + 0.843 0.216 0.465 
Temp = Temperature, RH = Relative humidity, LS = Lower surface, US = Upper surface 
Table 47: Correlation of abiotic factors with whitefly population on tomato (Autumn 
2008-09) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 0.559x . 12.91 0.827 0.910 
Minimum temp. y = 0.749x - 7.113 0.769 0.877 
Mean temp. y ; 0.663x - 10.90 0.831 0.912 
Morning RH y=-0.189x+  17.25 0.760 -0.872 
Evening RH y = -0.214x + 11.23 0.694 -0.833 
Mean RH y = -0.21x + 14.93 0.760 -0.872 
Rainfall y = 12.4x -38.84 1.000 1.000 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y 	0.374x - 8.974 0.799 0.894 
Minimum temp. y = 0.463x - 4.497 0.745 0.863 
Mean temp. y = 0.427x - 7.250 0.799 0.894 
Morning RH y=-0.123x+  11.02 0.783 -0.885 
Evening RH y = -0.127x + 6.575 0.500 -0.707 
Mean RH y = -0.133x + 9.301 0.686 -0.828 
Rainfall y = 8.275x - 26.33 1.000 1.000 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = 0.020x - 0.521 0.124 0.352 
Minimum temp. y = 0.014x - 0.085 0.750 0.866 
Mean temp. y = 0.021x - 0.363 0.616 0.785 
Morning RH y = 0.009x - 0.490 0.773 0.879 
Evening RH y = 0.033x - 0.937 0.158 0.397 
Mean RH y = 0.021 x - 0.877 0.874 0.935 
Rainfall y=0.018x+0.X12 NP NP 
Total Regression equation Regression Square Correlation 
Maximum temp. y = 0.934x - 21.86 . 0.913 0.955 
Minimum temp. y 	1.257x- 12.22 0.854 0.924 
Mean temp. y = 1. l 10x - 18.53 0.920 0.959 
Morning RH y = -0.321 x + 28.87 0.861 -0.928 
Evening RH y=-0.348x+18.07 0.723 -0.850 
Mean RH y = -0.349x + 24.56 0.829 -0.911 
Rainfall y = 21.12x - 66.61 1.000 1.000 
Temp = Temperature, RH = Relative humidity, LS = Lower surface, US = Upper surfs 
Table 48: Correlation of abiotic factors with whitefly population on tomato (Summer 
2009) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 0.10lx - 0.680 0.40 0.63 
Minimum temp. y = 0.061x + 1.244 0.33 0.57 
Mean temp. y 	0.086x + 0.240 ' 0.40 0.63 
Morning RH y = -0.000x + 2.664 0.00 -0.01 
Evening RH y = -0.006x + 2.994 0.03 -0.16 
Mean RH y = -0.005x + 2.974 0.01 -0.10 
Rainfall y = 0.000x + 2.678 0.00 0.01 
Nymphs LS Regression equation Regression Square Correlation 
Maximum tenap. y = 0.171x - 3.687 0.62 0.79 
Minimum temp. y = 0.113x - 0.649 0.61 0.78 
Mean temp. y = 0.154x - 2.346 0.69 0.83 
Morning RH y = 0.020x + 0.333 0.06 0.25 
Evening RH y = 0.00lx + 1.806 0.00 0.03 
Mean RH y = 0.008x + 1.335 0.02 0.12 
Rainfall y = 0.007x + 1.753 0.10 0.32 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y 	-0.046x + 1.891 0.11 -0.33 
Minimum temp. y = -0.015x + 0.681 0.10 -0.32 
Mean temp. y = -0.026x + 1.057 0.11 -0.34 
Morning RH y = -0.005x + 0.772 0.08 -0.28 
Evening RH y = -0.007x + 0.721 0.13 -0.39 
Mean RH y = -0.007x + 0.818 0.13 -0.36 
Rainfall y 	-0.012x + 0.774 NP NP 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y = 0.277x - 4.355. 0.56 0.75 
Minimum temp. y = 0.162x + 1.003 0.44 0.66 
Mean temp. y = 0.232x. - 1.733 0.55 0.74 
Morning RH y = 0.008x + 3.964 0.00 0.06 
Evening RH y=-0.014x+5.51 0.01 -0.16 
Mean RH y = -0.008x + 5.223 0.01 -0.07 
Rainfall v = 0.007x + 4.471 0.04 0.20 
Temp = Temperature, RH = Relative humidity, LS = Lower surface, US = Upper surface 
Table 49: Correlation of abiotic factors with whitefly population on tomato (Autumn 
2009) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 0.219x - 4.565 0.62 0.79 
Minimum temp. y = 0.310x - 2.736 0.67 0.82 
Mean temp. y = 0.261x - 3.915 0.65 0.81 
Morning RH y = -0.093x + 8.802 0.47 -0.68 
Evening RH y = -0..082x + 6.063 0.75 -0.71 
Mean RI-1 y = -0.090x + 7.528 0.50 -0.71 
Rainfall - - - 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y = 0.176x - 3.770 0.70 0.84 
Minimum temp. y = 0.229x - 1.997 0.61 0.78 
Mean temp. y = 0.203x - 3.093 0.68 0.82 
Morning RH y = -0.080x + 7.403 0.62 -0.78 
Evening RH y = -0.094x + 5.997 0.75 -0.87 
Mean RH y = -0.09lx + 7.021 0.71 -0.84 
Rainfall y = -0.346x + 2.695 - - 
Nymphs  US Regression equation Regression Square Correlation 
Maximum temp. y = -0.020x + 0.902 0.80 -0.90 
Minimum temp. y = -0.030x + 0.768 0.70 -0.84 
Mean temp. y = -0.024x + 0.857 0.70 -0.88 
Morning RH y = 0.006x - 0.202 0.51 0.72 
Evening RH y = 0.007x - 0.102 0.65 0.81 
Mean RH y = 0.007x - 0.165 0.59 0.77 
Rainfall - - - 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y = 0.437x - 9.644 0.80 0.89 
Minimum temp. y = 0.614x - 6.018 0.76 0.87 
Mean temp. y = 0.522x - 8.384 0.80 0.89 
Morning RH y = -0.192x + 17.55 0.66 -0.81 
Evening RH y = -0.183x + 12.27 0.69 -0.83 
Mean RH y = -0.196x + 15.37 0.70 -0.83 
Rainfall . v = -0.346x + 2.695 - - 
Temp = Temperature, RH = Relative humidity, LS = Lower surface, US = Upper surface 
Table 50: Correlation of abiotic factors with whitely population on okra (Spring 2008) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 0.438x- 3a.131 0.382 0.618 
Minimum temp. y = -0.223x + 17.71 0.074 -0.271 
Mean temp. y = 0.307x + 3.296 0.083 0.289 
Morning RH y = -0.104x+ 19.72 0.525 -0.725 
Evening RH y = -0.132x + 20.49 0.496 -0.704 
Mean RH y=-0.119x+20.24 0.524 -0.724 
Rainfall y = -O.OIOx + 12.24 0.051 -0.225 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y = 0.355x - 4.593 0.369 0.607 
r 
Minimum temp. y = -0.035x + 8.876 0.003 -0.052 
Mean temp. y = 0.372x - 3.002 0.179 0.423 
Morning RH y = -0.069x + 12.87 0.338 -0.581 
Evening RH y=-0.106x+  14.54 0.472 -0.687 
Mean RH y=-0.086x+  13.70 0.403 -0.581 
Rainfall y= -0.016x + 8.608 0.128 -0.358 
Nymphs  US Regression equation Regression Square Correlation 
Maximum temp. y = 0.130x - 2.871 0.497 0.705 
Minimum temp. y = -0.035x+ 8.876 0.029 -0.171 
Mean temp. y = 0.372x - 3.002 0.176'. 0.419 
Morning RH y = -0.069x + 12.87 0.542 -0.736 
Evening RI-I y = -0.034x + 3.873 0.498 -0.705 
Mean RH y = -0.03 lx + 3.824 0.535 -0.731 
Rainfall y=-0.002x+ 1.711 0.030 -0.173 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y = 0.924x - 10.59 0.464 0.681 
Minimum temp. y = -0.295x + 29.21 0.035 -0.188 
Mean temp. y = 0.797x - 1.403 0.153 0.391 
Morning RH y=-0.201x+36.3 0.533 -0.730 
Evening RH y = -0.272x +38.91 0.578 -0.761 
Mean RH y=-0.237x+37.77 0.566 -0.752 
Rainfall v = -0.028x + 22.56 0.092 -0.303 
LS = Lower surface, US = Upper surface; Temp = Temperature; RH = Relative humidity 
0 
Table 51: Correlation of abiotic factors with whitefly population on okra (Summer 2008) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 0.145x + 0.637 0.20 0.45 
Minimum temp. y = 0.029x + 4.725 0.03 0.16 
Mean temp. y = 0.074x + 3.342 0.08 0.29 
Morning RH y = -0.039x + 8.587 0.11 -0.33 
Evening RH y = -0.004x + 5.633 0.01 -0.10 
MeanRH y=-0.01lx+6.183 0.03 -0.17 
Rainfall = 0.012x + 4.531 0.32 0.57 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y = -0.024x + 4.117 0.02 -0.13 
Minimum temp. y = 0.002x + 3.255 0.00 0.03 
Mean temp. y = -0.005x + 3.455 0.00 -0.03 
Morning RH y = 0.010x + 2.466 0.02 0.14 
Evening RH - y = 0.002x + 3.154 0.01 0.10 
Mean RH y 	0.005x + 2.971 0.01 0.12 
Rainfall y = -0.001x + 3.595 0.02 -0.15 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = -0.000x + 1.242 0.00 0.00 
Minimum temp. y = -0.036x + 2.029 0.16 -0.40 
Mean temp. y=-0.031x+2.079 0.07 -0.26 
Morning RH y = -0.026x + 3.369 0.20 -0.44 
Evening RH y = -0.014x + 2.024 0.39 -0.62 
Mean RH y=-0.020x+2.640 0.36 -0.60 
Rainfall y=-0.000x+  1.051 0.08 -0.28 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y = 0.078x + 7.010 0.03 0.18 
Minimum temp. y = 0.014x + 9.247 0.00 0.06 
Mean temp. y = 0.038x + 8.511 0.01 0.11 
Morning RH y = -0.026x + 3.369 0.03 -0.16 
Evening RH y = -0,009x + 10.08 0.02 -0.15 
MeanRH y=-0.015x+ 10.59 0.03 -0.16 
Rainfall v=0.011x+9.022 0.21 0.45 
LS = Lower surface, US = Upper surface; Temp = Temperature; RH = Relative humidity 
Table 52: Correlation of abiotic factors with whitefly population on okra (Autumn 2008-
09) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y 	0.523x - 9.819 0.678 0.824 
Minimum temp. y = 0.297x - 0.010 0.435 0.659 
Mean temp. y = 0.456x - 5.06 0.629 0.793 
Morning RH y = -0.201x + 18.84 0.291 -0.539 
_Evening RH y = 0.237x - 9.439 0.436 0.660 
Mean RH y = 0.142x - 5.481 0.028 0.168 
Rainfall y = 0.248x + 2.016 - - 
Nymphs LS Regression equation 	_ Regression Square Correlation 
Maximum temp. y = 0.144x - 1.909 0.758 0.871 
Minimum temp. y = 0.079x + 0.860 0.504 0.710 
Mean temp. y 	0.124x - 0.550 0.721 0.849 
Morning RH y = -0.046x + 5.415 0.341 -0.584 
Evening RH y ' 0.043x - 0.549 0.257 0.507 
Mean RH y 	-0.024x + 3.518 0.019 -0.138 
Rainfall - - - 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = 0.017x + 0.409 0.038 0.194 
Minimum temp. y = 0.03 lx + 0.426 0.427 0.654 
Mean temp. y 	0.038x + 0.058 0.306 0.554 
Morning RH y = 0.012x - 0.049 0.130 0.360 
Evening RH y = -0.006x + 1.291 0.018 -0.135 
Mean RH y = 0.043x - 1.955 0.162 0.403 
Rainfall - - - 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y 	0.793x -14.63 0.777 0.882 
Minimum temp. y = 0.475x - 0.175 0.538 0.734 
Mean temp. y = 0.706x - 7.718 0.746 0.864 
Morning RH y 	-0.239x + 23.90 0.264 -0.514 
Evening RH y = 0.305x - 11.25 0.337 0.581 
Mean RH y = 0.000x + 5.703 0.000 0.000 
Rainfall v = -0.793x + 6.347 - - 
LS = Lower surface, US = Upper surface; Temp = Temperature; RH = Relative humidity 
Table 53: Correlation of abiotic factors with whitefly population on okra (Spring 2009) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 0.55 1x - 10.26 0.242 0.628 
Minimum temp. y = -0.084x + 13.15 0.009 0.039 
Mean temp. y = 0.204x+4.553 0.033 0.183 
Morning RH y=-0.114x+  17.16 0.363 -0.602 
Evening RH y=-0.112x+  14.82 0.276 -0.526 
Mean RH y=-0.116x+  16.11 0.327 -0.572 
Rainfall y = -0.019x + 11.01 0.012 -0.111 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y = 0,703x - 20.01 0.394 0.628 
Minimum temp. y = 0.033x + 6.336 0.002 0.628 
Mean temp. y = 0.377x - 4.808 0.114 0.338 
Morning RH y = -0.115x + 13.37 0.372 0.475 
Evening RH y=-0.125x+  11.39 0.344 -0.586 
Mean RH y=-0.122x+  12.53 0.366 -0.605 
Rainfall y= -0.044x + 7.589 0.069 -0.263 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = 0.063x - 0.360 0.047 0.217 
Minimum temp. y = -0.014x + 2.440 0.004 -0.062 
Mean temp. y = 0.019x + 1.457 0.005 0.068 
Morning RH y=-0.008x+2.529 0.028 -0.167 
Evening Rai y = -0.010x + 2.451 0.038 -0.195' 
Mean RH y = -0.009x + 2.506 0.033 -0.182 
Rainfall = -0.015x + 2.435 0.134 -0.366 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y= 1.318x - 30.64 0.316 0.562 
Minimum temp. y 	-0.064x + 21.93 0.001 -0.036 
Mean temp. y = 0.60lx + 1.202 0.066 0.257 
Morning RH y=-0.238x+33.07 0.359 -0.555 
Evening RH y=-0.248x+28.67 0.308 -0.555 
Mean RIB y = -0.248x + 31.14 0.342 -0.584 
Rainfall y=-0.079x+21.03 0.048 -0.218 
LS = Lower surface, US = Upper surface; Temp = Temperature; RH = Relative ht 
Table 54: Correlation of abiotic factors with whitefly population on okra (Summer 2009) 
Adults Regression equation _ Regression Square Correlation 
Maximum temp. y = 0.268x - 3.826 0.556 0.746 
Minimum temp. y = 0.199x + 0.406 0.724 0.851 
Mean temp. y = 0.252x - 2.062 0.722 0.850 
Morning RH y = 0.052x + 0.748 0.157 0.396 
Evening RH y = 0.014x + 4.001 0.022 0.147 
Mean RH y = 0.031 x + 2.727 0.070 0.264 
Rainfall y = 0.008x + 4.723 0.074 0.273 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y = 0.212x - 3.929 0.536 0.732 
Minimum temp. y = 0.129x + 0.077 0.465 0.682 
Mean temp. y = 0.177x - 1.887 0.543 0.737 
Morning RH y = 0.019x + 1.43 5 0.033 0.181 
Evening RH y=-0.012x+3.675 0.026 -0.161 
Mean RH y = -0.001x + 3.060 0.000 -0.018 
Rainfall y = -0.000x + 2.966 0.000 -0.015 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = 0.086x - 1.511 0.176 0.419 
Minimum temp. y = -0,034x + 1.930 0.084 -0.290 
Mean temp, y = -0.005x + 1.332 0.525 -0.032 
Morning RH y = -0.035x + 3.939 0.488 -0.698 
Evening RH y = -0.025x + 2,699 0,522 -0.722 
Mean RH y=-0.029x+3.246 0.516 -0.718 
Rainfall y = 0.003x + 0.679 0.168 0.410 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y = 0.457x - 6.233 0.500 0.707 
Minimum temp. y = 0.286x + 2.195 0.461. 0.679 
Mean temp. y = 0.388x - 2.027 0.525 0.724 
Morning RH y = 0.044x + 5.101 0,035 0.186 
Evening RH y = -0.013x + 9.301 0.006 -0.075 
Mean RH y = 0.007x + 8.024 0.001 0.036 
Rainfall v = 0.016x + 7.962 0.078 0.279 
LS = Lower surface, US = Upper surface; Temp = Temperature; RH = Relative humidity 
Table 55: Correlation of abiotic factors with whitefly population on okra (Autumn 2009-
10) 
O 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 0.429x - 7.745 0.828 0.910 
Minimum temp. y = 0.71 1x - 5.616 0.914- 0.956 
Mean temp. y = 0.557x - 7.340 0.895 0.946 
Morning RH y = -0.295x + 26.89 0.754 -0.869 
Evening RH y = -0.165x + 12.97 0.669 -0.818 
Mean RH y= -0.224x + 18.83 0.739 -0.860 
Rainfall y = -1.487x + 11.02 - - 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y = 0.232x - 4.141 0.872 0.910 
Minimum temp. y = 0.338x - 2.388 0.888 0.942 
Mean temp. y = 0.283x - 3.581 0.904 0.934 
Morning RH y = -0.146x + 13.54 0.752 -0.867 
Evening RH y = -0.087x + 6.983 0.667 -0.817 
Mean RH y = -0.117x + 9.968 0.747 -0.867 
Rainfall y = 2.478x - 15.53 - - 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y ° 0.076x - 1.000 0.565 0.752 
Minimum temp. y = 0.126x - 0.63 3 0.519 0.721 
Mean temp. y = 0.098x - 0.920 0.567 0.753 
Morning RH y = -0.055x + 5.393 0.554 -0.744 
Evening RH y=-0.035x+3.147 0.665 -0.816 
Mean RH y 	-0.044x + 4.085 0.632 -0.795 
Rainfall NE - - 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y = 0.670x - 11.46 0.827 - 0.909 
Minimum temp. y = 1.142x - 8.627 0.900 0.948 
Mean temp. y = 0.876x - 10.98 0.886 0.941 
Morning RH y = -0.452x + 41.89 0.754 -0.869 
Evening RH y = -0.249x + 20.35 0.667 -0.817 
Mean RH y = -0.336x + 29.07 0.730 -0.854 
Rainfall v = 6.146x - 38.53 - - 
LS = Lower surface, US = Upper surface; Temp = Temperature; RH ° Relative humidity 
Table 56: Correlation of abiotic factors with whitefly population on green gram (Spring 
2008) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 0.352x + 0.679 0.40 0.63 
Minimum temp. y = 0.161x + 9.915 0.04 0.19 
Mean temp. y = 0.433x + 0.704 0.30 0.54 
Morning RH y = -0.086x + 18.99 0.42 -0.65 
Evening RH y=-0.146x+21.62 0.51 -0.71 
Mean RH y = -0.1i 1x + 20.15 0.47 -0.68 
Rainfall y = -0.022x + 13.98 0.11 -0.33 
Nymphs LS Regression equation Regression S uare Correlation 
Maximum temp. y = 0.009x + 2.868 0.00 0.05 
Minimum temp. y = 0.255x - 2.631 0.78 0.89 
Mean temp. y = 0.125x - 0.520 0.21 0.46 
MorningRH y=0.016x+2.168 0.13 0.37 
Evening RH y=0.017x+2.241 0.06 0.25 
Mean RH y = 0.018x + 2.140 0.11 0.33 
Rainfall y = 0.008x + 3.289 0.17 0.41 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = 0.029x - 0.201 0.28 - 0.53 
Minimum temp. y = 0.030x + 0.193 0.13 0.36 
Mean temp. y = 0.044x - 0.426 0.30 0.55 
Morning RH y = -0.005x + 1.258 0.19 -0.44 
Evening RH y = -0.008x + 1.328 0.15 -0.39 
Mean RH y=-0.007x+  1.300 0.18 -0.42 
Rainfall y = 0.002x + 0.712 0.21 0.46 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y = 0.392x + 3.345 0.40 0.64 
Minimum temp, y = 0.448x + 7.477 0.24 0.49 
Mean temp. y = 0.603x - 0.242 0.48 0.69 
Morning RH y = -0.075x + 22.42 0.48 -0.52 
Evening RH y = -0.136x + 25.19 0.37 -0.61 
Mean RH y = -0.100x + 23.59 0.31 -0.56 
Rainfall y = -0.011 x + 17.98 0.02 -0.16 
LS = Lower surface, US = Upper surface; Temp = Temperature; RH = Relative humidity 
Table 57: Correlation of abiotic factors , with whitefly population on green gram (Summer 
2008) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 1.559x - 37.85 0.23 0.48 
Minimum temp. y = -3.798x + 112.8 0.20 -0.45 
Mean temp. y = 1.365x - 26.2 0.06 0.25 
Morning RH y = -0.394x + 47.89 0.10 -0.31 
Evening RH y=-0.403x+44.16 0.3 7 -0.61 
MeanRH y=-0.478x+52.38 0.10 -0.53 
Rainfall y = -0.012x + 14.24 0.03 -0.16 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y = -0.004x + 5.097 0.00 -0.01 
Minimum temp. y = 1.16Sx - 25.28 0.32 0.57 
Mean temp. y = 0.229x - 1.868 0.03 0.18 
Morning RH y = 0.021x + 3.158 0.00 0.07 
Evening RH y = 0.017x + 3.630 0.01 0.11 
Mean RH y=0.022x+3.193 0.01 0.10 
Rainfall = -0.004x + 5.289 0.05 -0.23 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = 0.051 x - 0.548 0.04 0.20 
Minimum temp. y = -0.364x + 10.63 0.28 -0.53 
Mean temp. y = -0.002x + 1.266 0.00 -0.01 
Morning RH y = -0.006x + 1.773 0.00 -0.07 
Evening RH y=-0.012x+2.100 0.05 -0.23 
Mean RH y=-0.013x+2.247 0.03 -0.18 
Rainfall X!:= 0.002x + 1.036 0.12 0.35 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y = 1.606x - 33.30 0.28 0.53 
Minimum temp. y = -2.996x + 98.21 0.14 -0.38 
Mean temp. y = 1.591x - 26.80 0.10 0.32 
Morning RH y = -0.380x + 52.83 0.10 -0.32 
Evening RH y = -0.398x + 49.89 0.41 -0.64 
Mean RH y = -0.47x + 57.82 0.31 -0.55 
Rainfall v = -0.014x + 20.57 0.04 -0.20 
LS = Lower surface, US = Upper surface; Temp = Temperature; RH = Relative humidity 
Table 58: Correlation of abiotic factors with whitefly population on green gram (Spring 
2009) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 0.458x - 6.480 0.17 0.41 
Minimum temp. y = 0.497x - 0.422 0.41 0.64 
Mean temp. y = 0.553x - 5.981 0.33 0.58 
Morning RH y = 0.069x + 8.263 0.11 0.34 
Evening RH y = 0.093x + 8.925 0.12 0.35 
MeanRH y= 0.081x+8.478 0.12 0.35 
Rainfall y = 0.018x + 12.49 0.01 0.11 
Nymphs LS Regression equation Regression_ Square Correlation 
Maximum temp. y = 0.061x - 0.234 0.17 0.19 
Minimum temp. y = 0.051x + 0.957 0.05 0.23 
Mean temp. y = 0.062x + 0.215 0.05 0.22 
Morning RH y = O.Ol Ox + 1.703 0.03 0.17 
Evening RH y = 0.010x + 1.889 0.02 0.14 
Mean RH y = 0.010x + 1.889 0.03 0.16 
Rainfall y = 0.009x + 2.361 • 0.02 0.14 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = 0.208x - 7.405 0.29 0.53 
Minimum temp. y = 0.048x - 0.280 0.04 0.19 
Mean temp. y = 0,146x - 3.843 0.15 0.39 
Morning RH y = -0.00lx + 0.998 0.00 -0.05 
Evening RH y = 0.000x + 0.913 0.00 0.00 
Mean RH y = -0.00lx + 0.958 0.00 -0.02 
Rainfall y = 0,006x + 0.852 0.02 0.17 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y = 0.728x - 14.10 0.24 0.49 
Minimum temp. y = 0.668x - 1.576 0.41 0.64 
Mean temp. y = 0.785x - 10.36 0.37 0.61 
Morning RH y = 0.071x+ 11.13 (106 0.25 
Evening RH y = 0.094x + 11.83 0.07 0.26 
MeanRH y= 0.083x+ 11.36 0.07 0.26 
Rainfall y = 0.039x + 15.49 0.02 0.15 
LS = Lower surface, US = Upper surface; Temp = Temperature; RH = Relative humidity 
Table 59: Correlation of abiotic factors with whitefly population on green gram (Sun 
2009) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = -0.244x + 25.99 0.04 -0.19 
Minimum temp. y = -0.235x + 23.63 0.01 -0.19 
Mean temp. y = -0.298x + 26.63 0.03 -0.17 
Morning RH y = 0.095x + 9.912 0.08 0.28 
Evening RH y = 0.044x + 14.59 0.03 0.17 
Mean RH y = 0.064x + 12.83 0.05 0.22 
Rainfall y = 0.027x + 16.00 0.10 0.32 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y = 0.077x + 1.36 0.02 0.12 
Minimum temp. y = 0.654x. - 13.74 0.24 0.49 
Mean temp. y = 0.223x - 2.92 0.06 0.25 
Morning RH y=-0.035x+6.80 0.04 -0.16 
Evening RH y=-0.017x+5.17 0.02 -0.13 
Mean RH y = -0.024x + 5.79 0.03 -0.16 
Rainfall y = -0.019x + 4.99 0.21 -0.46 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = -0.090x + 4.58 0.13 -0.36 
Minimum temp. y = -0.202x + 6.85 0.15 -0.38 
Mean temp. y=-0.136x+5.63 0.15 -0.38 
Morning RH y = 0.026x - 0.71 .0.15 0.39 
Evening RH y = 0.026x - 0.71 0.17 0.42 
MeanRH y=0.021x+0.06 0.17 0.41 
Rainfall y = 0.024x - 0.29 0.02 -0.15 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y = -0.258x + 31.94 0.04 -0.19 
Minimum temp. y = 0.216x + 16.75 0.01 0.07 
Mean temp. y = -0.211x + 29.34 0.01 -0.11 
Morning RH y = 0.087x + 16.00 0.05 0.23 
Evening RIB y = 0.048x + 19.83 0.03 0.17 
Mean RH y = 0.064x + 18.33 0.04 0.20 
Rainfall y = 0.005x + 22.43 0.00 0.06 
LS = Lower surface, US = Upper surface; Temp = Temperature; RH = Relative humidi 
Table 60: Correlation of abiotic factors with whitefly population on black grain (Spring 
2008) 
Adults Regression a uation Regression Square Correlation 
Maximum temp. y = 0.343x + 4.332 0.17 0.42 
Minimum temp. y = -0.091x + 18.73 0.00 -0.06 
Mean temp. y = 0.867x - 9.560 0.20 0.45 
Morning RH y = -0.053x + 20.41 0.12 -0.35 
Evening RH y = -0.094x + 22.54 0.24 -0.49 
Mean RH y=-0.072x+21.43 0.17 -0,42 
Rainfall y = -0.015x + 17.37 0.08 -0.29 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y = 0.053x + 0.632 0.06 0.25 
Minimum temp. y=-0,044x+3.618 0.01 -0.11 
Mean temp. y = 0.108x - 0.744 0.05 0.21 
Morning RH y = -0.009x + 3.236 0.06 -0.24 
Evening RH y=-0.014x+3.463 0.08 -0.29 
Mean RH y = -0.012x + 3.351 0.07 -0.26 
Rainfall y = -0.007x + 2.949 0.28 -0.53 
Nymphs US Regression equation Regression Square Correlation 
Maximum temp. y = 0.268x - 9.375 0.64 0.80 
Minimum temp. y = 0.257x - 4.749 0.25 0.50 
Mean temp. y = 0.425x - 12.05 0.71 0.85 
Morning RH y = -0.052x + 3.768 0.40 -0.63 
Evening RH y = -0.094x + 5.630 0.68 -0.83 
Mean RH y = -0.071x + 4.655 0.53 -0.73 
Rainfall y = -0.06x + 1.66 1.00  -1.00 
Total Individuals Regression equation Regression Square Correlation 
Maximum temp. y = 0.567x - 0.640 0.29 0.53 
Minimum temp. y = -0.31 Ox + 27.07 0.03 -0.16 
Mean temp. y = 1.290x - 19.34 0.27 0.52 
Morning RH y = -0.095x + 26.36 0.23 -0.48 
Evening RH y = -0.148x + 28.92 0.36 -0.60 
Mean RH y = -0.120x + 27.64 0.23 -0.54 
Rainfall y = -0.023x + 20.54 0.12 -0.35 -- 
LS  = Lower surface, US = Upper surface; Temp = Temperature; RH = Relative humidity 
Table.61: Correlation of abiotic factors with whitefly population on black gram (Summer 
2008) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = -0.041x + 15.07 0.00 -0.02 
Minimum temp. y = -0.908x + 35.65 0.79 -0.89 
Mean temp. y=-1.146x+46.76 0.50 -0.71 
Morning RH y = -0.312x + 39.13 0.54 -0.73 
Evening RH y = -0.148x + 23.09 0.54 -0.88 
MeanRH y=-0.213x+29.12 0.74 -0.86 
Rainfall y = 0.005x + 11.72 0.14 0.37 
Nymphs LS Regression equation Regression Square Correlation 
Maximum temp. y = 0.114x - 0.846 0.03 0.17 
Minimum temp. y = -0.239x + 8.777 0.42 -0.65 
Mean temp. y = -0.254x + 10.31 0.19 -0.44 
Morning RH y = -0.087x + 10.1 0.32 -0.57 
Evening RH y = -0.044x + 5.765 0.53 -0.73 
Mean RH y = -0.062x + 7.492 0.49 -0.70 
Rainfall y=-0.005x+2.617 0.12 -0.35 
Nymphs US Regression equation Regression Square Correlation 
Maximum ternp. y = -0.15x + 6.059 0.10 -0.32 
Minimum temp. y = -0.258x + 6.802 0.86 -0.93 
Mean temp. y = -0.302x + 9.506 0.60 -0.78 
Morning RH y=-0.074x+6.715 0.33 -0.57 
Evening RH y = -0.049x + 3.506 0.82 -0.91 
Mean RH y = -0.067x + 5.306 0.71 -0.84 
Rainfall y = -0.001x + 0.261 0.77 -0.88 
Total Individuals Regression a uc ation Regression Square Correlation 
Maximum temp. y = 0.061x + 15.11 0.00 0.02 
Minimum temp. y=-1.410x+51.28 0.82 -0.91 
Mean temp. y = -1.732x + 67.13 0.50 -0.71 
Morning RH y = -0.481x + 56.38 0.55 -0.74 
Evening RH y = -0.234x + 32.02 0.84 -0.92 
Mean Rfi y=-0.335x+41.41 0.79 -0.89 
Rainfall y = -5E-05x + 14.41 0.00 0.00 
LS = Lower surface, US = Upper surface; Temp = Temperature; RH = Relative humidity 
RESULTS 
nymph population. On upper surface nymphs, mean relative humidity (-0.81) followed by 
rainfall (-0.78) exhibited strongest but negative correlation. Minimum temperature had a 
highest adverse impact (-0.77) on combined population (adults and nymphs) of whitefly 
followed by mean temperature (-0.69). 
4.3.2 Correlation of whitefly population with biotic factors: The observations were 
made on the mixed population of adults as well as grubs of coccinellids on the basis of 
per plant appearance. The results obtained after analyzing the correlation of whitefly 
nymphs with coccinellids on crop basis including all seasons along with years has been 
described as under- 
4.3.2.1 Brinjal: On spring brinjal, the nymph population of whitefly on both surface 
(lower and upper) was found to be negatively correlated with coccinellid population 
(adults and grubs) showing correlation values -0.03 and -0.17 in 2008 and -0.01 and -0.27 
in 2009, respectively (Table 64). The nymphs on lower surface of summer transplanted 
brinjal leaves exhibited a positive correlation (0.10 and 0.29) in both corresponding years 
(2008 and 2009), whereas a negative correlation showing -0.01 and -0.03 between 
nymphs on upper surface and mixed population of coccinellids was obtained during both 
cropping years. When the observations were made on autumn transplanted brinjal for 
both cropping years, only the nymphs on upper surface of leaves were found positively 
correlated with coccinellids during 2008. 
4.3.2.2 Chili: The coccineIlid population exhibited a negative correlation with nymphs on 
both surfaces on summer transplanted brinjal in both cropping years (Table 64). Due to 
negligible count of nymphal population on upper surface of autumn transplanted chili 
leaves, the correlation was not analyzed the nature of relation. The nymphs on lower 
surface of autumn transplanted chili leaves during 2008 showed positive association 
(0.263) while negative (-1.000) with coccinellids. In 2009 on autumn chili, the adaxial 
nymphs exhibited a positive response (1.00). Interestingly, the nymphs on lower as well 
as upper surface of leaf were found influenced positively for spring transplanted chili in 
2008 and negatively in 2009. 
m 
RESULTS 
4.3.2.3 Tomato: The nymph population lower leaf surface during summer transplanted 
tomato for both cropping years exhibited a negative impact (-0.53 and -0.63, 
respectively) with respect to coccinellid population (Table 64). The nymphs on upper 
surface of leaf were nevertheless found to be positively associated with coccinellids 
showing the correlation values 0.43 and 0.36 during 2008 and 2009. On the other hand, 
nymphs on lower as well as upper surface of autumn tomato leaf showed a positive 
correlation (0.26 and 1.00, respectively) with coccinellids in 2008. The predatory 
coccinellids were found to suppress the nymphs on both the leaf surface of autumn 
transplanted tomato during 2009 indicating the correlation values to an extent of -0.07 
and -0.99, respectively (Table 64). 
4.3.2.4 Okra: The nymphs on both surface of spring okra leaves showed a strong 
negative association (-0.65 and -0.78, respectively) with mixed population of coccinellids 
in 2008 (Table 64). During 2009, coccinellid population influenced the nymphs 
negatively (-0.15) which were found on lower surface. On the other hand a weak but 
positive correlation (0.042) was obtained between upper surface nymphs and 
coccinellids. When the observations were made on summer okra, the population of 
abaxial nymphs was found to be suppressed (-0.13 and -0.45, respectively) by 
coccinellids in both cropping years in contrast to positive association (0.37 and 0.30) of 
adaxial nymphs with coccinellids. Interestingly, the nymphs on both surface of autumn 
okra exhibited a strong and positive relation with coccinellids in both cropping years 
except upper surface nymphs in 2008 showing correlation value 0.18 (Table 64). 
4.3.2.5 Green gram: A positive correlation (0.26) of abaxial nymphs with coccinellids 
was seen on spring sown green gram whereas there existed a negative correlation (-0.35) 
between coccinellids and nymphs on upper surface of leaf during 2008 (Table 64). 
During 2009, nymphal population on both surface however showed a negative correlation 
(-0.29 and -0.24) with coccinellids. The nymph population on lower and upper surface 
nevertheless exhibited a negative influence of showing correlation values -0.33 and -0.08 
in 2008 and -0.12 and -0.17 in 2009, respectively. 
Table 62: Correlation of abiotic factors with whitefly population on black (Spring 2009) 
Adults Regression equation Regression Square Correlation 
Maximum temp. y = 0.385x + 2.714 0.16 0.40 
Minimum temp. y = 0.059x + 16.04 0.00 0.06 
Mean temp. y = 0.423x + 3.907 0.10 0.32 
Morning RH y = -0.03x + 19.28 0.04 -0.21 
Evening RH y = -0.037x + 19.00 0.07 -0.26 
Mean RH y = -0.034x + 19.19 0.06 -0.24 
Rainfall y = -0.020x + 18.42 0.04 -0.21 
Nymphs LS Regression equation Rrgression Square Correlation 
Maximum temp. y = -0.035x + 3.832 0.03 -0.19 
Minimum temp. y = -0.073x + 4.364 0.15 -0.38 
Mean temp. y=-0.103x+  5.797 0.15 -0.39 
Morning RH y = -0.003x + 2.664 0.02 -0.13 
Evening RH y = -0.002x + 2.556 0.01 -0.09 
MeanRi y=- 0.003x+2.607 0.01 -0.11 
Rainfall y = 0.006x + 2.299 0.17 0.41 
Nymphs US Regression equation Rrgression Square Correlation 
Maximum temp. y = -0.00lx + 0.682 0.00 -0.01 
Minimum temp. y = -0.069x + 2.420 0.15 -0.44 
Mean temp. y = -0.080x + 3,236 0.11 -0.34 
Morning RH y = -0.006x + 0.948 0.05 -0.23 
Evening RH y = -0.007x + 0.869 0.06. -0.25 
Mean RH y=-0.006x+0.915 0.06 -0.24 
Rainfall  y = -0.003x + 0.728. 0.03  -0.16 
Total Individuals Regression equation  Rrgression Square Correlation 
Maximum temp. y = 0.387x + 5.559 0.19 0.43 
Minimum temp. y = -0.084x + 22.74 0.01 -0.09 
Mean temp. y = 0.289x + 11.17 0.06 0.23 
Morning RH y = -0.044x + 23.02 0.11 -0.33 
Evening RH y = -0.050x + 22.44 0.14 -0.38 
Mean RH y = -0.047x + 22.78 0.11 -0.35 
Rainfall v = -0.018x + 21.29 0.04 -0.19 
LS = Lower surface, US = Upper surface; Temp = Temperature; RH = Relative humidity 
Table 63: Correlation of abiotic factors with whitefly population on black (Summer 2009) 
Adults • Regression equation Regression S uare Correlation 
Maximum temp. y = -0.54x + 33.37 0.16 -0.39 
Minimum temp. y = -0.533x + 27.95 0.33 -0.57 
Mean temp. y = -0.665x + 34.50 0.30 -0.55 
Morning RH y = O.OIx + 13.84 0.00 0.03 
Evening RH y = -0.096x + 19.92 0.13 -0.36 
Mean RH y = -0.065x + 18.88 0.00 -0.20 
Rainfall y = -0.012x + 13.17 0.04 -0.19 
Nymphs LS Reg.ression equation Regression Square Correlation 
Maximum temp. y = -0.050x + 4.208 0.02 -0.14 
Minimum temp. y = -0.159x + 6.448 0.44 -0.66 
Mean temp. y = -0.067x + 7.532 0.24 -0.49 
Morning RH y=-0.067x+7.532 0.48 -0.70 
Evening RH y=-0.039x+4.625 0.31 -0.56 
MeanRH y=-0.053x+5.987 0.41 -0.64 
Rainfall y = -0.004x + 2.405 0.10 -0.31 
Nymphs US Regression equation _Regression Square Correlation 
Maximum temp. y = -0.341x + 13.06 0.51 -0.71 
Minimum temp. y = -0.159x + 6.448 0.87 -0.57 
Mean temp. y = -0.262x + 8.913 0.79 -0.55 
Morning RH y = -0.098x + 8,671 0.78 0.03 
Evening RH y;- -0.060x + 4.417 0.43 -0.66 
Mean RH y=-0.086x+6.732 0.65 -0.81 
Rainfall -0.086x + 6.732 0.61 -0.78 
.Total Individuals Regression equation Correlation 
Maximum temp. y = -0.742x + 43.51 
Regression Square 
0 18 -0.42 
Minimum temp. y = -0.912x + 40.56 0.59 -0.77 
Mean temp. y = -1.067x + 49.64 0.47 -0.69 
Morning RH y=-0.108x+25.94 0.05 -0.23 
Evening RH y = -0.173x + 27.28 0.25 -0.50 
MeanRH y=-0.166x+28.60 0.16 -0.40 
Rainfall v = -0.020x + 15.89 0.08 -0.28 
LS = Lower surface, US = Upper surface; Temp = Temperature; RH = Relative humidity 
Table 64: Correlation of biotic factor (coccinellids) with whitefly population on different 
host plants 
2008 2009 
Nymphs Nymphs Nymphs Nymphs 
Crop Cropping season (LS) (US) (LS) (US) 
Spring -0.034 -0.176 -0.017 -0.272 
Summer 0.100 -0.019 0.297 -0.035 
Autumn -0.345 0.243 -0.640 -0.679 
Summer -0.655 -0.387 -0.215 -0.004 
Autumn 0.263 - -0.181 1.000 
v Spring 0.271 0.335 -0.032 -0.527 
o Summer -0.532 0.432 -0.635 0.369 
E 0 
Autumn 0.261 1.000 -0.078 -0.999 
Spring -0.650 -0.782 -0.151 0.042 
Summer -0.134 0.371 -0.455 0.301 
Autumn 0.874 0.180 0.980 0.897 
Spring 0.267 -0.353 -0.298 -0.247 
Summer -0.331 -0.082 -0.127 -0.175 
Spring -0.160 -0.267 -0.162 -0.414 
U ~+ 
Summer -0.392 -0.732 -0.546 -0.535 
LS = Lower surface; US = pper surface 
RESULTS 
4.3.2.6 Black gram: Either strong or poor, an overall negative association between 
whitefly nymphs harboring lower as well as upper surface of leaf and coccinellids was 
seen in both spring as well as summer sown green gram in both cropping years (Table 
64). 
4.4 Development of whitefly strains on different hosts 
4.4.1 Solanum strain: When Solanum strain was allowed to feed on different host plants, 
the longest nymph duration was found on chili (28.89±1.88 days) followed by tomato 
(23.55±0.86 days), okra (23.42±2.14 days) and shortest on brinjal (19.31±1.32 days), 
however, the development period on green gram and black gram was found insignificant 
with each other (20.51±0.96 and 20.27±1.32 days, respectively). The incubation period 
was recorded maximum on tomato (7.54±0.16 days) followed by chili (7.32±0.20 days), 
okra (6.32±0.16 days) and brinjal (5.62±0.13 days). Whereas, the duration was found at 
par on green gram and black gram (4.92.±0.18 and 4.95±0.20 days, respectively). While 
comparing the development duration between instars, the first instar stage took the 
longest time on chili (4.36±0.12 days) as well as okra (4.36±0.20 days) followed by 
tomato (3.69±0.17 days), green gram (3.26±0.14 days), black gram (3.24±0.11 days) and 
brinjal (3.19±0.20 days), respectively. The second instar duration was recorded longest 
(4.74±0.15 days) on okra, followed by chili (4.38±0.18 days) and lowest on tomato 
(3.32±0.18 days). The corresponding values on green gram and black gram were 
computed as 3.72±0.13 and 3.68±0.18 days, respectively. The third instar duration did 
not differ significantly with respect to chili, tomato and green gram, black gram, 
however, the maximum duration was recorded on tomato (5.74±0.20 days) followed by 
chili (5.62±0.17 days), whereas the minimum period was seen on brinjal (2.78±0.16 
days). As far as the pupal period was concerned, it showed its maximum duration on chili 
(7.21±0.17 days) and the minimum on tomato (3.26±0.05 days). Irrespective of host 
plants from where the adults emerged, female survived for long duration as compared to 
male. Of all the host plants for feeding, tomato was adjudged favorable host for longest 
survival of female (19.4610.60 days) as well as male (15.42±0.38 days). On the other 
hand, shortest life span for both the sexes was recorded on okra [(12.00±0.56 days for 
female) and 10.30±0.47 days for male)] (Table 65; Fig. 9). 
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4.4.2 Capsicum strain: Different host plants produced a significant differential response 
for capsicum strain (Table 65). The incubation period was found maximum on green 
gram (6.25±0.62 days) followed by black gram (6.14±0.38 days), chili (4.52±0.52 days), 
brinjal (5.22±0.42 days), tomato (5.38±0.28 days) and okra (5.35±0.74 days), The age of 
first instar on different host plants ranged from 3.22±0.62 days on chili to 4.88±0.55 days 
on green gram followed by black gram (4.35±0.34 days). Development duration of 
second instar larvae was highest on green gram (4.64±0.30 days) whereas the least on 
chili (2.35±0.52 days). The life of second instar on brinjal, tomato, okra, and black gram 
lasted for 435±0.65, 3.18±0.38, 4.46±0.54 and 4.58±0.24 days, respectively. Further, 
third instar was observed to consume maximum time on brinjal (4.58±0.36 days) 
followed by okra (4.32±0.12 days), black gram (4.I0±0.50 days), green gram (3.64±0.16 
days), tomato (3.34±0.18 days) and the least on chili (2.44±0.40 days). As far as the 
pupal stage was concerned, it took longest duration on okra (6,32±0.66 days) and shortest 
on chili (4.24±0.28 days), but when recorded on green gram (5.86±0.32 days) and black 
gram (5.74±0.74 days) the variation was not conspicuous between each other. The total 
nymph duration was obtained maximum on green gram (25.27±1.12 days) followed by 
black gram (24.91±1.15 days), okra (24.03±I.36 days), brinjal (22.73±1.60 days), tomato 
(20,6941.00 days) and chili (16.77±1.30 days). Females survived longer as compared to 
males on all the host plants and the duration was recorded longest on black gram 
(18.32±1.10 days) followed by green gram (17.55±1.00 days) and the shortest on chili 
(10.88±0.64 days) (Table 65; Fig. 9). 
4.4.3 Lycopersicon strain: Inter-host studies on biological parameters of lycopersicon 
strain showed the longest incubation period on okra (6.25±0.47 days) followed by black 
gram (5.62±0.64 days), chili (5.42±0.74 days), green gram (5.36±0.83 days), brinjal 
(4.34±0.46 days) and on tomato (3.48±0.58 days) (Table 65). The longest duration of first 
instar stage was recorded on okra (4.55±0.41 days) followed by. chili (4.14±0.32 days), 
brinjal (3.58±0.24 days), black gram (3.49+0.54 days), green gram (3.35±0.62 days) and 
tomato (3.19±0.55 days). Nevertheless, the second instar stage took the least 
development period on tomato (2.42±0.61 days) followed brinjal (2.64±0.38 days) in 
comparison to maximum on okra (4.24±0.82 days) followed by black gram (3.34±0.30 
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days) and green gram (3.20±0.74 days). The third instar stage completed its development 
in shortest time on green gram (2.58±0.18 days) and longest time on okra (3.39±0.24 
days). The pupal duration was found minimum on tomato (3.84±0.22 days), whereas the 
maximum pupal period was obtained on okra (5.48±0.74 days). The development period 
computed on rest of the hosts was recorded on par with each other (4.15±0.12 days on 
brinjal to 4.41±0.62 days on black gram). The nymph development was recorded quickest 
on tomato (16.15±0.88 days) in contrast to slowest on okra (23.91±1.14 days) followed 
by chili (20.31±2.18 days) (Fig. 9). When male and female longevity on respective hosts 
was determined, it was found that, okra proved to be superior host showing the long 
survival duration 15.30±0.74 and 17.28±1.25 days, respectively. The adult longevity 
however did not vary significantly when this strain was allowed to feed on chili, green 
gram and black gram (Table 65). 
4.4.4 Abehnoschus strain: The incubation period was recorded maximum on green gram 
(5.38±0.22 days) followed by black gram (5.34±0.34 days), chili (4.32±0.24 days), 
tomato (4.24±0.25 days) and okra (3.12±0.34 days). The nymphal period of Abelmschus 
strain was found shortest on okra (15.84±1.16 days) in contrast to longest on green gram 
(20.93±1.18 days) and black gram (20.03±1.52 days). The duration of first instar 
development was recorded highest on tomato (4.42±0.54 days) followed by green gram 
(3,76±0.54 days), whereas it was obtained lowest on brinjal (2.44±0.52 days). The second 
instar stage required the shortest life span on okra (2.38±0.64 days), in contrast to longest 
on black gram (3.62±0.44 days) followed by green gram (3.53±0.38 days), brinjal 
(3.55±0.45 days), tomato (3.35±0.35 days) and chili (2.54±0.32 days). The duration for 
third instar stage was completed in shortest time on tomato (2.34±0.38 days) as well as 
on okra (2.36±0.18 days). As far as, the pupal stage was concerned, it took least 
development time on chili (3.85±0.38 days), whereas the Longest duration was recorded 
on okra (4.54±0.62 days) followed by green gram (4.54±0.22 days) (Fig. 9). The adult 
longevity was found shortest on chili (13.88±0.72 days) and the longest on tomato 
(18.54±0.64 days) followed by green gram (17.45±1.44 days) and black gram 
(16.32±0.95 days) (Table 65). 
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4.4.5 Vigna strain: When biological attributes of vigna were compared on different host, 
the longest incubation period was recorded on chili (6.68±0.54 days) as compared to 
shortest on brinjal (2.26±0.38 days), however, development period obtained on okra, 
green gram and black gram was found more or less on par with each other (Table 65; Fig. 
9). Similarly for first instar stage, the highest duration was recorded on chili (4.22±0.32 
days) and the lowest on brinjal (2.14±0.26 days). Interestingly, no marked variation was 
seen with respect to first instar duration on tomato, okra, green gram and black gram. At 
second instar stage, the vigna strain fed on chili took maximum development period 
(3.84±0.54 days) followed by green gram (3.22±0.58 days), black gram (3.12±0.44 days) 
and brinjal (2.32±0.10 days). Further, tomato and okra were found to be suitable hosts 
exhibiting shortest development duration (2.64±0.64 and 2.94±0.58 days, respectively) 
for third instar nymphal stage as compared to green gram (3.66±0.56 days) followed by 
chili (3.55±0.55 days), brinjal (3.15±0.32 days) and black gram (3.I0±0.56 days). The 
pupal duration did not show much variation when recorded on tomato, okra and black 
gram, its maximum duration was however recorded on chili (5.32±0.48 days) followed 
by green gram (5.00±0.44 days) and shortest on brinjal (4.00±0.55 days). The total 
juvenile development period was found maximum on chili (23.61±0.75 days) and the 
minimum on brinjal (13.87±0.62 days) (Table 65). Of all the host plants, chili proved to 
be most preferred host showing the longest survival (18.08±1.14 days) of females, 
whereas tomato exhibiting least accepted hosts with regard to longevity (11.14±0.44 
days). 
4.4.6 Age specific life tables 
4.4.6.1 Solarium strain: As evident from the observations (Tables 66-71), the survival of 
B. tabaci (Solanum strain) was found to be varying from one host to another, it was 
recorded longest (42 days) on tomato followed by chili (40 days), okra (36 days), brinjal 
(32 days), green gram (29 days) and black gram (28 days). The age specific life 
expectation decreased steadily on all the host plants, except exhibiting a marginal 
increase on 18th day on brinjal, 5"' day on chili, 3rd to 7 h` day of pivotal age on tomato and 
on 3 d` to 5 h` day on okra. Perusal of the data revealed an irregular pattern of population 




highest (15) on 25th day on green gram followed by okra (14) on 33 d` day and (13 
individuals) on 3rd day, respectively. The mortality was recorded with short pauses on all 
host plants however these gaps were recorded minimum in numbers on green gram and 
black gram (Fig 10 to 15). 
4.4.6.2 Capsicum strain: The survivorship of Capsicum strain exhibited the varying 
response of high magnitude as compared to Solanum strain (Tables 72 to 77). This strain 
survived longest on green gram (44 days) followed by black gram (43 days), okra (40 
days), brinjal (39 days) and tomato (36 days) and chili (28 days). The age specific 
mortality did not exhibit any marked variation on different host plants. The highest peaks 
of mortality were evident on chili as well as okra (10 on 24th day on chili and 7th day on 
okra) followed by brinjal, tomato, green gram and black gram. The least number of 
mortality gaps were recorded on chili and tomato (Fig 10 to 15). When a comparison with 
regard to life expectancy of Capsicum strain on different hosts was made, it was found 
that, the life expectancy declined gradually till the culmination of generation with an 
exception of slight increase on 9th and 13th day on brinjal, between 6th to 9th day and also 
17th day on okra. On green gram, the Iife expectancy increased intermittently on 2°d, 10;h, 
18,1', 22nd and 29th day of pivotal age. The maximum increase was however recorded on 
black gram on 8th day that increased further till 13 h` day of pivotal age. After decreasing 
down marginally on a subsequent day, the life expectation elevated farther on 16th day 
and continued up to 17th day followed by a gradual fall. Thereafter on 34th day, a sharp 
peak was witnessed which ultimately culminated to end of generation (Tables 72-78). 
4.4.6.3 Lycopersicon strain: The age specific survival of Lycopersicon strain was also 
found undulating between different hosts (Tables 78 to 83). The minimum duration of 
survival (32 days) was recorded on brinjal, whereas the maximum survival duration (41 
days) was observed on okra followed by chili (35 days), green gram (34 days) and black 
gram (34 days). The highest peak of mortality (12) was seen on okra on 3 d` day of pivotal 
age, followed by green gram (8 individuals on 31St day), black gram (9 individuals on 8th 
day), tomato (8 individuals on 29", 29th and 30th day), chili (8 individuals on 31st day) 
and on brinjal (7 individuals on 21St and 31St day). The mortality occurred with pauses on 
all host plants and the minimum negative peaks were seen on brinjal and green gram 
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while maximum negative peaks were noted on okra (Fig 10 to 15). The life expectancy 
declined gradually on all host plants till the end of generation, except showing marginal 
increase on okra (5th and 8th   day), green gram (29th day), black gram (8th and 9th day). 
4.4.6.4 Abelmoschus strain: It was evident from the observations (Tables 84 to 89) that, 
there was marked variation with respect to survival of Abelmoschus strain on different 
host plants. The total generation duration of this strain on tomato and black gram (38 
days) was found similar and was very close on chili (31 days) and okra (30 days). The 
longest survival duration was however observed on green gram (39 days). The mortality 
index (dx) showed an irregular pattern irrespective of host plants (Fig 10 to 15). With the 
advancement of age specific life, the mortality also occurred from the beginning on 
brinjal, chili, tomato and okra except green gram and black gram. The highest mortality 
(12 individuals) was recorded on okra on 3rd day and also black gram on 9th day followed 
by brinjal (9 individuals on 29"' day), chili (7 individuals on 22"d and 23rd day) and green 
gram (7 individuals on 60' day) and lastly on tomato (6 individuals on 19"', 30th 315 , 34th 
day). The maximum negative mortality peaks were recorded on black gram and minimum 
on green gram. The life expectancy decreased gradually till the completion of generation, 
except showing marginal increase on 3rd to 4th  day of pivotal age on okra and 7th  and 29 h` 
day on green gram whereas on black gram, it was observed on 9th, 10th and 34th day on 
black gram. 
4.4.6.5 Vigna strain: The Vigna strain also showed a significant variation with respect to 
survivorship on all the host plants (Tables 90 to 95). The generation time required for 
development remained the same on okra and also black gram (35 days), brinjal and 
tomato (28 days). The maximum duration for completion of generation was however 
recorded on chili (42 days) followed by green gram (34 days). The highest age specific 
mortality (8 individuals) was recorded on tomato on 22 and 24th day and okra on 8th day 
followed by 7 individuals each on brinjal (15`, 3 d` and 26th day) and green gram on 11 x``  
day and 6 individuals on black gram on 11 and 29th day as well as chili on 10 and 37th 
day. The mortality on green gram was interestingly seen without any pause. The life 
expectancy declined gradually with an advancement of age of Vigna strain irrespective of 




10" day followed by a gradual fall up to 23rd day. Thereafter, a sharp peak of life 
expectancy was seen on 24"' day, increasing further for next day. On -okra, the life 
expectancy increased slightly on 5~h, 7 h` and 8 h` day. Similarly on green gram, a marginal 
increase in life expectancy of Vigna strain was recorded on 16th and 29th day but on black 
gram, it was seen on I 1 th day. 
4.4.7 Stage specific life tables: Several life parameters viz., apparent mortality (AM), 
survival fraction (Sx), mortality survival ratio (MSR), indispensable mortality (IM) and 
k-value, were calculated from age specific life tables of different whitefly strains on 
different host plants and the strain wise outcome has been summarized here under- 
4.4.7.1 Solanum strain 
4.4.7.1.1 Apparent mortality (AM): The observations pertaining to various life 
parameters (Table 96) revealed a pronounced variation in apparent mortality at different 
development stages on different host plants. At egg stage, the highest apparent mortality 
(32%) was found on okra and the lowest (6%) on black gram. However, on brinjal, chili, 
tomato and green gram, the corresponding values were 18, 19, 30 and 16%, respectively. 
As far as, the first larval instar was concerned, the apparent mortality was found 
maximum on black gram (18.09%) and minimum on chili (4.94%), whereas values 
obtained on brinjal, tomato, okra and green gram were 12.20, 8.57, 10.29 and 7.14 % 
respectively. At second instar larval stage, the minimum apparent mortality was once 
again recorded on chili (2.6%) and the highest on green gram (12.82%) followed by 
brinjal (9.72%), black gram (6.49%), tomato (6.25%) and okra (3.28%). At III instar 
stage, the apparent mortality when sequenced in decreasing order was found on different 
host plants as black gram (22.22%), green gram (14.71%), okra (8.47%), tomato (8.33 %), 
chili (5.33%) and brinjal.(4.62%). As far as the pupal stage was concerned, the maximum 
apparent mortality was observed on green gram (37.93%) followed by black gram 
(35,71%), brinjal (16.13%) and chili (12.68%). The least apparent mortality (1.82%) was 
however registered on tomato (Fig 16). 
4.4.7.1.2 Survival fraction (Sx): At egg stage the maximum survival fraction (0.94) was 
noted on black gram and the minimum (0.68) on okra (Table 96). However, on brinjal, 
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chili, tomato and green gram, the Sx values were observed as 0.82, 0.81, 0.70 and 0.84, 
respectively. At first instar stage, the values computed were found to be close to each 
other, yet being the highest on chili (0.95) followed by green gram (0.93), tomato (0.91), 
okra (0.90), brinjal (0.88) and black gram (0.82). Further, at second instar stage, 
maximum Sx (0.97) was witnessed on chili as well as okra, while the least was recorded 
on green gram (0.87). On brinjal, tomato and black gram the corresponding figures were 
recorded as 0.90, 0.94 and 0.94, respectively. At third instar stage, a close proximity with 
respect to Sx was glanced on different hosts, however, the maximum value was computed 
on brinjal as well as chili (0.95) followed by tomato (0.92), okra (0.92) and green gram 
(0.85). The least value was nevertheless recorded on black gram (0.78). As far as, the 
pupal stage was concerned, the survival fraction was found maximum on tomato (0.98) 
and minimum on green gram (0.62). 
4.4.7.1.3 Mortality survival ratio (MSR): Of all the developmental stages, highest 
(0.61) and the lowest (0.02) MSR was computed at pupal stage on green gram and 
tomato, respectively. At egg stage, the highest ratio was found on okra (0.47) followed by 
tomato (0.43), chili (0.23), brinjal (0.22), and green gram (0.19) and lowest on black 
gram (0.06). While comparing nymphal stages, the Ieast mortality survival ratio ranging 
from 0.03 (chili) to 0.15 (green gram) was recorded at second instar stage. Further, at 
third instar stage, an increase in ratio was observed, but it showed what had been seen for 
second instar stage. The maximum ratio was however obtained on black gram (0.29) and 
the minimum on brinjal (0.05). 
4.4.7.1.4 Indispensable Mortality (IM): It was apparent from the observations, that the 
trend for IM was similar to that of MSR. When a comparison with respect to IM was 
made between various developmental stages on different host plants, maximum value 
was found at the egg stage on okra (24.00) followed by tomato (23.14) and the lowest on 
black gram (2.30). The pupal stage recorded the second highest IM (22.00) on green 
gram whereas the lowest was observed on tomato (1.00) at pupal stage. At first instar 
stage, the maximum IM (7.95) was obtained on black gram and the minimum (2.77) on 
green gram. Similarly, the second instar recorded the highest IM on brinjal (5.60) 
followed by green gram (5.29) and lowest on chili (1.65). Further, the third instar stage 
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was observed to produce maximum indispensable mortality on black gram (10.29) 
followed by green gram (6.21) and minimum on brinjal (2.52). 
4.4.7.1.5 K-values: There existed a marked variation in k-values at different 
developmental stages on different host plants. The highest k-value was recorded for pupal 
stage on green gram (0.21) and black gram (0.19) respectively, followed by egg stage 
(0.17) on okra. The lowest k-value (0.01) was observed at second instar stage on chilly as 
well as okra and at pupal stage on okra (Table 96). 
4.4.7.2 Capsicum Strain 
4.4.7.2.1 Apparent mortality (AM): The apparent mortality exhibited an irregular 
pattern on all the host plants (Tables 97). It was found highest at pupal stage on tomato 
(31.15%) followed by on egg stage on okra (30.00%) and the lowest at second instar 
stage on chili (3.70%). While comparing nymphal stages, the apparent mortality was 
recorded highest at first instar stage on black gram (28.57%) followed by okra (27.14%), 
green gram (19,44%), brinjal (18.52%) and chili (9.09%), whereas the lowest value was 
found on tomato (8.54%) (Fig 16). As far as the third instar stage was concerned, the 
maximum value of apparent mortality was calculated on green gram (22.45%) followed 
by black gram (22.22%), okra (15.56%), brinjal (12.73%) and tomato (7.58%) and chili 
(3.85%). 
4.4.7.2.2 Survival fraction (Sx): The survival fraction (Sx) of Capsicum strain revealed 
an undulating pattern (Table 97). Among various developmental stages, highest Sx was 
recorded at second and third instar stage on chili (0.96) followed by another high once 
again on third instar stage on tomato (0.92). The values calculated for survival fraction 
were found to be same (0.92) at pupal stage on brinjal, first instar stage on chili and third 
instar stage on tomato. The least survival fraction (0.69) was however obtained at pupal 
stage on tomato. While comparing the Sx at egg stage on different host plants, the highest 
value was found on chili (0.88) followed by tomato (0.82), brinjal (0.81), black gram 
(0.77) and green gram (0.' 
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4.4.7.2.3 Mortality survival ratio (MSR): The MSR. on different host plants exhibited a 
similar trend to that of apparent mortality (Table 97). The highest ratio was calculated at 
pupal stage (0.45) on tomato and lowest at third instar stage and at pupal stage on chili 
(0.04). At egg stage, maximum MSR was found on okra (0.43) followed by green gram 
(0.39), black gram (0.30), brinjal (0.23), tomato (0.22) and chili (0.13). Among the 
various nymphal stages, maximum MSR was recorded at first instar stage on black gram 
(0.40) followed by okra (0.37), green gram (0.24), brinjal (0.23), chili (0.10) and tomato 
(0.09). Further, the survival fraction at second instar was computed highest on black gram 
(0.22), whereas at third instar stage, the highest value was recorded on green gram as well 
as black gram (0.29) followed by okra (0.18), brinjal (0.15), tomato (0.08), chili (0.04). 
4.4.7.2.4 Indispensable mortality (IM): The highest value for IM between various life 
stages was recorded at pupal stage (19.00) on tomato as well as chili (14.00) followed by 
egg stage on okra (12.86), first instar stage on black gram (12:00) and at egg stage on 
green gram (11.28) (Table 97). 
4.4.7.2.5 k-value: While comparing the k-values obtained at various development stages, 
it was recorded highest at pupal stage (0.16) on tomato followed by egg stage (0.15) on 
okra and first instar stage on black gram (0.15). The lowest k-value (0.02) was however 
recorded at second and third instar stage on chili (Table 97). 
4.4.7.3 Lycopersicon strain 
4.4.7.3.1 Apparent mortality (AM): With regard to apparent mortality on all the host 
plants, the egg stage, first instar and pupa were found to be most vulnerable stages (Table 
98). The highest apparent mortality was obtained at egg stage on green gram (24.00%) 
followed by first instar stage on chili (18.60%), brinjal (17.65%) and black gram 
(16.67%). The corresponding highest value at pupal stage was recorded on brinjal 
(16.67%), chili (14.06%), okra (12.50%), green gram (6.78%), black gram (6.56%) and 
tomato (2.60%). A similar trend of apparent mortality was nevertheless seen on brinjal, 
chili and okra. At second instar stage, minimum apparent mortality was recorded on 
tomato (2.44%) and the maximum on green gram (11.43%) followed by brinjal and black 
gram (7.14%). At third instar stage, the apparent mortality was found highest on brinjal 
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and okra both (7.69%) and lowest on chili (3.03%). At third instar stage, the values were 
observed as 3.75, 4.84 and 6.15% on tomato, green gram and black gram, respectively 
(Fig 16). 
4.4.7.3.2 Survival fraction (Sx): The survival fraction of Lycopersicon strain exhibited a 
reverse trend as compared to apparent mortality. The highest value was computed at 
second instar stage (0.98) followed by pupal stage (0.97) on tomato and at third instar 
stage on chili (0.97) and lowest at egg stage on okra (0.65). When a comparison was 
made among different development stages with respect to different hosts, it was found 
that, at egg stage the highest Sx was recorded on chili as well as_ tomato (0.86) followed 
by brinjal (0.85), black gram (0.84) and lowest on okra (0.65). At first instar stage, the 
maximum value was recorded on tomato (0.95) followed by green gram (0.92), brinjal 
(0.82) and chili (0.81) (Table 98). 
4.4.7.3.3 Mortality survival ratio (MSR): The trend of MSR with respect to various 
hosts was quite similar to that of apparent mortality (Table 98). The highest MSR of 
Lycopersicon strain was perceptible at egg, first instar and pupal stage on all the host 
plants. At egg stage, the maximum ratio was observed on green gram (0.32) followed by 
okra (0.23), black gram (0.19), brinjal (0.18) and chili as well as tomato both (0.16). At 
first instar stage, the lowest MSR was seen on tomato (0.05) and the highest on chili 
(0.23) followed by brinjal (0.21), black gram (0.20), okra (0.18) and green gram (0.09). 
As far as at second instar stage was concerned, the highest MSR was recorded on green 
gram (0.13) and the lowest on tomato (0.03). The corresponding values at third instar 
were found to be 0.08 and 0.03 on brinjal and chili, respectively. Further, at pupal stage, 
survival ratio was recorded maximum on brinjal (0.18) followed by chili (0.16) and the 
minimum on tomato (0.03). 
4.4.7.3.4 Indispensable mortality (IM): A highest IM was encountered at egg stage on 
green gram (17.37%) followed by second high at first instar on chili (12.57%). The 
lowest value was confirmed at third instar stage on chili (1.72%). The pupal stage 
exhibited maximum IM on brinjal (10.00%) and minimum on tomato (2.00%) (Table 98). 
so 
4.4.7.3.5 K-value: Comparative analysis of mortality at different life stages on different 
host plants showed the highest k-value at egg stage on okra (0.19) and green gram (0.12) 
followed by first instar stage on chili (0.09), brinjal (0.08) and green gram (0.08). The 
Iowest k-value (0.01) was computed at second instar and pupal stages on tomato and at 
third instar stage on chili (Table 98). 
4.4.7.4 Abelmosckus strain 
4.4.7.4.1 Apparent mortality (AM): The pattern of apparent mortality was observed 
more or less similar on brinjal, chili and tomato (Table 99). The highest values for 
apparent mortality was yet recorded at egg stage on green gram (25.00%) and okra 
(24.00%) followed by pupal stage on green gram (21.57%) and tomato (20.97%), first 
instar stage on black gram (20.88%) and at egg stage on brinjal (10.00%). The lowest 
value was found at second instar stage on okra (2.94%). While considering the nymphal 
instars, at first instar stage, maximum apparent mortality was recorded on black gram 
(20.88%) followed by green gram (17.33%) and okra (10.53%). At second instar stage, 
the apparent mortality was nonetheless marked highest on black gram (15.28%) followed 
by tomato (12.35%), whereas lowest value was obtained on okra (2.94%). Similarly, at 
third instar stage minimum mortality was seen on black gram (3.28%) and maximum on 
green gram (15.00%) followed by tomato (12.68°!x), chili (12.35%). Likewise at pupal 
stage, green gram showed maximum apparent mortality (21.57%) followed by tomato 
(20.97%), chili (18.31%) and lowest on okra (4.92%) (Fig 16). 
4.4.7.4.2 Survival fraction (Sx): A comparison among different development stages 
revealed that the survival fraction exhibited an opposite trend to that of apparent 
mortality irrespective of the host plants (Table 99). The highest Sx was recorded at 
second instar stage on okra and green gram (0.97) and also at third stage on black gram. 
(0.97) followed by first instar (0.96 and 0.95) on brinjal and chili. On the other hand, 
lowest survival fraction at egg stage was observed on green gram (0.75) in contrast to 
highest on chili (0.91) followed by brinjal (0.90) and tomato (0.88). At first instar stage, 
maximum survival fraction was seen .on brinjal (0.96) followed by chili (0.95), tomato 
(0.92) and the lowest on black gram (0.79). At second instar stage, lowest Sx was 
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recorded on black gram (0.85). While comparing the Sx at pupal stage, the maximum 
value was computed on okra (0.95) followed by brinjal (0.91) whereas minimum value 
was recorded on green gram (0.78). 
4.4.7.4.3 Mortality survival ratio (MSR): The trend of mortality survival ratio of 
Abelmoschus strain was similar to that what observed for apparent mortality on all the 
host plants. The highest MSR was noted at egg stage on green gram (0.33) and also okra 
(0.32) followed by tomato (0.14). On the other hand, minimum MSR was seen at second 
instar stage on okra and green gram and at third instar stage on black gram (0.03). At 
pupal stage, highest ratio was observed on green gram (0.28) followed by tomato (0.27), 
chili (0.22), black gram (0.16), brinjal (0.10) and lowest on okra (0.05) (Table 99). 
4.4.7.4.4 Indispensable mortality (IM): With regard to different development stages, 
maximum indispensable mortality was recorded at egg stage on okra (18.32 %) followed 
by first instar stage on black gram (13.46%) (Table 99). The lowest mortality was 
however seen at second instar stage (1.33%) on green gram. At pupal stage, the 
maximum indispensable mortality was computed on chili and also on tomato (13.00%) 
followed by green gram (11.00%), black gram (8.00%), brinjal (7.00%) and minimum on 
okra (3.00%). With respect to third instar stage, it was found highest on chili (8.17%) 
followed by tomato (7.11%) whereas black gram (1.73%) showed the lowest value. 
4.4.7.4.5 k value: While comparing the k values at different development stages, the 
highest k (0.12 and 0.06) was recorded at egg stage on okra and green gram, in contrast to 
owest (0.01) at second instar stage on okra, green gram and also at third instar stage on 
lack gram (Table 99). 
4.7.5 Vigna strain 
1.7.5.1 Apparent mortality (AM): The egg and pupal stages of Vigna strain were 
xnd to be more susceptible with respect to apparent mortality (Table 100). The highest 
)rtality was noted at pupal stage (38.64%) on green gram followed by chili (30.43%), 
njaI (25.76%), okra (21.57%), tomato -(16.90%). and minimum on black grain 
..73°%0). At egg stage, maximum apparent mortality (23.00%) was observed on chili 
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and okra followed by green gram (18.00%), black gram (16.00%), brinjal (15.00%) and 
minimum on tomato (12.00%). However, the overall least mortality was recorded at 
second instar stage (3.66%) on tomato, second instar (6.25%) as well as first instars stage 
(5.88%) on brinjal followed by third instar stage (14.81 and 7.27%) on chili and okra (Fig 
16). 
4.4.7.5.2 Survival fraction (Sx): The highest survival fraction was seen at second instar 
stage on tomato (0.96) followed by first and second instar stage on brinjal (0.94). The 
lowest survival fraction (0.61) was, however recorded at pupal stage on green gram 
(Table 100). Similarly, at egg stage, its value was recorded maximum on tomato (0.88) 
and minimum on chili and also okra (0.77). At first instar stage, the maximum value was 
found on brinjal (0.94) followed by tomato (0.93) and minimum on okra (0.81), while at 
third instar stage, the corresponding value was seen on okra (0.93) followed by tomato 
(0.90). When Sx was compared at pupal stage with respect to various host plants, it 
showed highest value on black gram (0.87) followed by tomato (0.83) and okra (0.78). 
4.4.7.5.3 Mortality survival ratio (MSR): The highest mortality survival ratio was 
recorded at pupal stage (0.63) on green gram followed by chili (0.44). At egg stage, the 
next high value of mortality survival ratio was recorded on chili and also okra (0.30), 
lowest MSR value was obtained at second instar stage on tomato (0.04) (Table 100). 
4.4.7.5.4 Indispensable mortality (IM): The response of Vigna strain with respect to 
indispensable mortality on different host plants varied significantly (Table 100). The 
highest mortality was recorded at pupal stage on brinjal as well as green gram (17.00%), 
while lowest value was seen at second instar stage on tomato (2.24%). When the egg 
stage was compared with respect to various host plants, the highest value of indispensable 
mortality was found on chili (9.56%) followed by back gram (9.14%), brinjal (8.65%) 
and green gram (5.93%). 
4.4.7.5.5 k-values: With regard to various host plants, maximum k (0.21) was obtained at 
pupal stage on green gram followed by third instar stage once again on green gram 
(0.14), egg stage on chili and okra both (0.11). The minimum k-value was however, 
recorded at second instar stage on tomato (0.02) (Table 100). 
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4.4.8 Female fertility table: 
4.4.8.1 Solanum strain: The observations revealed (Tables 101-106) that this strain 
oviposited for a definite period of pivotal age and showing marked variation in egg laying 
capacity on different host plants. The longest duration of natality was seen on tomato (19 
days) followed by brinjal (14 days), chili as well as okra (12 days), green gram (9 days) 
whereas, the shortest duration was recorded on black gram (8 days). The maximum 
natality rate (27.58 eggs) was observed on brinjal on 24.5 day followed by okra (24.15 
eggs) on 31.5 day, chili (23.55 eggs) on 34.5 day, tomato (21.00 eggs) on 32.5 day and 
black gram (10.10 eggs) on 22.5 day. The minimum egg laying was nonetheless obtained 
on green gram (8.85 eggs) at 24.5 day. While comparing overall average egg laying of a 
female, the maximum egg laying was recorded on brinjal (218.21 eggs/ female) followed 
by tomato (186.02 eggs/ female), okra (148.24 eggs! female) and chili (132.22 
eggs/female). The minimum eggs were however noted on black gram (31.07 eggs/ 
female) (Fig 17 & 18). 
4.4.8.2 Capsicum strain: The longest duration (18 days each) of oviposition period of 
capsicum strain was seen on green gram and black gram and the shortest (11 days) on 
chili (Tables 107-112). As far as contribution towards egg laying was concerned, a 
marked variation was found with respect to different host plants. The maximum natality 
rate was recorded on tomato (31.50 eggs) on 26.5 day followed by brinjal (27.32 eggs) on 
30.5 day, okra (23.12 eggs) on 32.5 day and chili (21.00 eggs) on 22.5 day. The lowest 
peaks were however recorded on green gram (5.48 eggs) on 35.5 day. The maximum 
potential fecundity to the tune of 193.55 eggs/ female was observed on brinjal and 
minimum on black grain (32.18 eggs/ female) (Fig 17 & 18). 
4.4.8.3 Lycopersicon strain: A marked variation was seen in potential fecundity with 
regard to various host plants (Table 113-118). The maximum eggs were counted on 
brinjal (239.57 eggs/ female) followed by tomato (194.15 eggs/ female), okra (172.12 
egg! female) and chili (115.00 eggs/female). The minimum value was nevertheless 
observed on green gram (30.01 eggs! female). The females took a maximum duration of 
laying (17 days) on okra followed by tomato (16 days), brinjal (15 days), green gram (14 
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days) and minimum (13 days) on chili as well as black gram. As far as the contribution of 
natality was concerned, it was found maximum on brinjal (27.18 eggs) on 25.5 day and 
minimum on green, gram (5.20 eggs) on 27.5 day (Fig 17 & 18). 
4.4.8.4 Abelmoschus strain: The longest oviposition period was seen on tomato as well 
as green gram (19 days) followed by black gram (17 days), brinjal (15 days), whereas the 
shortest duration was registered on chili and okra (14 days) (Tables 119-124). The 
maximum natality rate was noted on tomato (29.32 eggs) on 27.5 day followed by brinjal 
(26.28 eggs) on 25.5 day, okra (23.14 eggs) on 23.5 day, green gram (6.44 eggs) and 
black gram (6.30 eggs) on 29.5 day. While comparing the potential fecundity with regard 
to various host plants, it was seen maximum on brinjal (192.02 eggs/ female) 
nevertheless a close value showing on tomato (188.4 eggs/ female). The minimum value 
was obtained on green gram (40.08 eggs/ female) (Fig 17 & 18). 
4.4.8.5 Vigna strain: The variation in natality period of Vigna strain with respect to 
different hosts was found to be of high order. It was noted of longest duration on chili (17 
days) followed by okra (15 days), black gram (14 day), green gram (13 days), brinj al (13 
days) ending to tomato (10 day) (Tables 125-130). When, natality rate on different host 
plants was compared, it was found that Vigna strain showed maximum egg laying 
capacity (22.00 eggs) on 20.5 day on brinjal followed by minimum on green gram (935 
eggs) on 27.5 day. The potential fecundity was also recorded highest on brinjal (116.25 
eggs) followed by tomato (94.02 eggs). The corresponding values for rest of the host 
plants were noted close to each other (Fig 17 & 18). 
4.4.9 Life indices of whitefly: Various key parameters viz., potential fecundity (Pf), net 
reproductive rate (R0), intrinsic rate of increase (r„,), finite rate of increase (.), mean 
length of generation (7), doubling (DT) and annual rate of increase (ARI) were computed 
from fertility tables and has been presented strain wise here under- 
4.4.9.1 Solanum strain: All parameters as observed exhibited a noticeable variation with 
respect to various host plants (Table 131). The highest intrinsic rate of increase was 
observed on brinjal (0.082) and lowest on green gram (0.034). The finite rate of increase 
(A) however showed a reverse trend wherein the maximum value was obtained on green 
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gram (1.47) and minimum on brinjal (1.09). The mean length of generation was recorded 
longest on chili (32.95 days) followed by tomato (30.54 days), okra (29.64 days) in 
contrast to shortest on black gram (22.92 days). The time required for population to get 
double in number was found minimum on brinjal (3.58 days) and maximum on green 
gram (8.80 days). The annual rate of increase of shortest degree was recorded on green 
gram (2.35 E+12) followed by black gram (3.57 E+14) subsequently ending to its highest 
degree on brinjal (4.12 E+30). 
4.4.9.2 Capsicum strain: The potential fecundity was seen highest on brinjal and lowest 
on black gram and also green gram. The net reproductive rate was recorded maximum on 
tomato and minimum on black gram (7.92) (Table 131). The intrinsic rate of increase was 
marked highest on chili (0.06) and minimum on green gram (0.025) yet very close on 
black gram (0.026). The finite rate of increase, mean length of generation and doubling 
time were noted highest 1.59, 35.10 days and 11.75 days on green gram. The highest 
annual rate of increase (ARI) was obtained on chili (2.46 E+24) followed by tomato 
whereas the lowest annual increase on green gram and black gram. 
4.4.9.3 Lycopersicon strain: The trend observed between potential fecundity and net 
reproductive rate of Lycopersicon strain was found kindred with respect to various host 
plants (Table 131). A marked variation was witnessed in intrinsic rate of increase on 
different hosts and maximum was registered on tomato (0.079) followed by brinjal 
(0.078) ending to green gram (0.038), interestingly, its corresponding values for rest of 
the host plants were found akin. The finite rate of increase was recorded highest on green 
gram (1.42) and black gram (1.37). The mean length of generation (T) was found longest 
on okra (31.82 days) followed by chili (27.71 days) and shortest on tomato (24.37 days) 
nonetheless showing a very close figure observed on brinjal (24.43 days). Similarly, 
Lycopersicon strain got doubled in its numerical number fastest on tomato (3.69 days) 
followed by brinjal (3.72 days) but slowest on green gram (7.80 days). Of all the host 
plants with regard to feeding of Lycopersicon strain, the annual rate of increase was 
observed maximum on tomato (6.24 E+29) followed by brinjal (3.66 E+29). 
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4.4.9.4 Abelmoschus strain: The variation in potential fecundity and net reproductive 
rate was found of high order on all the host plants (Table 131). The trend recorded was 
found similar to what seen with respect to Lycopersicon strain. The highest value of 
intrinsic rate of increase was recorded on brinjal (0.072) followed by okra (0.070) and 
tomato (0.067), chili (0.061), black gram (0.040) and lowest on green gram (0.034). The 
finite rate of increase was maximum on green gram (1.46) and minimum on brinjal 
(1.14). The time required to complete a single generation was found highest on black 
gram (29.26 days) followed by green grain (28.53 day) in contrast to lowest on okra 
(23.51 days). Brinjal appeared to be most favorable host to get the population doubled in 
shortest time (4.06 days) on brinjal however it was closely followed by okra (4.23 days). 
On the other hand, the Abelmoschus strain when reared on green gram, it took longest 
doubling time (8.63 days) followed by black gram (7.47 days). Similarly, the annual rate 
of increase was observed to be highest on brinjal (1.07 E+27) and the lowest on green 
gram (5.28 E+12). 
4.4.9.5 Vigna strain: While comparing the life indices with regard to rearing of Vigna 
strain on various host plants, it was seen that this species showed maximum intrinsic rate 
of increase on brinjal (0.075) followed by tomato (0.067), chili (0.038) and lowest on 
green gram (0.035) (Table 131). As far as, the finite rate of increase was concerned, it 
was highest on green gram (1.46) followed by chili (1.42). The longest generation length 
was noted on chili (31.73 days), whereas the shortest duration was recorded on brinjal 
(21.23 days). The doubling time was found highest on green gram (8.64 days) followed 
by chili (7.91 days) and minimum on brinjaI (3.95 days). On the other hand, when this 
strain was allowed to feed on various host plants, the annual rate of increase was also 
seen utmost on brinjal (6.37 E+27) whereas, it showed its lowest value on green gram 
(5.14 E+12). 
Chemical control 
Five insecticides; acetamiprid (20 SP @ 80, 100 & 120 gm/ha), dimethoate (30 EC @ 
300, 500 and 700 ml/ha), pyriproxyfen (10 EC @ 300, 500 and 700 mI/ha), potassium 
phosphite+metalaxyl (@ 300, 500 and 700 ml/ha) and ethion (50 EC @ 300, 500 and 700 
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Fig. 10: Age specific response of whitefly strains on different crops 
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Fig. 14: Age specific life expectation of whitefly strains on different host plants 
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Table 65: Development duration of whitefly strains on different host plants 
• Hosts - - Development stage Egg I instar II instar III instar Puji Total Male Female 
Brinjal 5.62±0.13 3.19±020 3.46±0.16 2.78±0.16 426±1.10 1931±132 12.42±L40 1428±054 
Chilli 7324-020 436±0.12 438±0.18 5.62}0.17 721±0.17 28.89±1.88 11.00±0.86 I2.80±0.67 
Tomato 7.54±0.16 3.69±0.17 332±0.18 5.74420 326±0.05 23.55(1.86 15.42±038 19.46±060 
Okra. 632±0.16 436±020 4.74±0.15 3.22±0.13 4.78±0.10 23.42.2.14 103±0.47 12.00±0.56 
Green gram 4.92±0.18 326±0.14 3.72±0.13 4.45±0.27 4.16±022 2051±0.96 14.58±040 18.74±0.99 
Black dam 4.951020 3,24±0.11 3.68±0.18 4.18±021 4.22}022 20.27±132 14.45±0.78 18.440.78 
LSD 0.17 0.11 021 024 0.14 0.84 0.46 126 
F value 98.67 54.38 176.46 148.92 172.57 274.59 779.78 854.78 
Brinjal 522±0.42 334±052 4350.65 458±036 524±025 22.73±1.60 1426±0.58 1536±0.82 
Chili 452-052 322±0.62 235±052 2.44±0.40 424±028 16.77±130 10.00±0.66 10.880.64 v S Tomato 538±028 424±0.44 3.18±038 3344.18 455±052 20.69±100 13.48+0.50 14.54±0.68 
Okra 535±0.74 358034 446±0.54 432±0.12 632±0.66 24.03±136 13.44±0.86 16.48±050 
Greengram 625±0.62 4.88±055 4.64+030 3.64±0.16 5.86±032 2527±1.12 1635±0.74 17.55±1.00 
Black gram 6.14±038 435±034 438±024 4.10±0.50 5.74±0.74 24.91±1.15 15.84±030 1832±1.10 
LSD 0.21 0.41 0.24 0.21 0.22 0.61 0.24 0.89 
F value 96.67 26.38 156.46 139.92 138.57 293.59 881.78 862.78 
Brinjal 434±0.46 358±024 2.64±138 2.88±021 4.15±0.I2 I759±134 13.42±0.86 14.78±0.72 
Chill 5.42±0.74 4.14±032 3.15±0.44 328±0.18 432±0.18 2031±2.18 11.00±0.62 13.56±1.44 
' 	.5 Tomato 3.48±.058 3.19±055 2.42±0.61 322±0.54 3.84±022 16.15±1.88 12.62±055 15.66±0,62 p y Olga 625±0.47 435±0.41 4240.82 339.±024 548±0.74 2391±1.14 1530±0.74 1728±125 
Green gam 536±0.83 335±0.62 3200.74 2.58±0.18 422046 18.71±236 11.85±024 1334±0.65 
Black gram 5.62±0.64 3.49±054 334±030 2.79±032.  441±0.62 19.65±2.88 1144±028 13.18±0.14 
LSD 0.20 0.19 0.15 0.16 0.18 0.29 0.I8 0.58 
F value 250.61 78.07 164.17 41.61 96.22 842.6 740.91 728.92 
Brinjal 3.5214.42 2.440.52 3.55±45 338±0.56 421±055 17.10±220 1536±052 15.66±122 
Chili 432±024 3.42±0.62 254±032 2.84±045 3.85±038 1697±1.88 11.00±0.66 13.88±0.72 
•E Tomato 424±0.25 4.42±0.54 335+035 234.038 422±0.62 1855±1.84 16.48±054 1834±0.64 
y Okm 3.12±034 3.44±032 238±0.64 236±0.18 4.54±0.62 15.84±1.16 12421.036 14.88±0.88 
Green gram 538±022 3.76±0.54 333±038 2.66±0.36 4.54±22 20.03}1.52 14.44±0.94 17.45±1.44 
Blackmon 534±034 3.45±9.74 3.62±4.44 3.18±056 434±1.64 20.93±1.18 14.44±120 1632±0.95 
LSD 0.15 0.85 0.95 0.11 0.06 1.32 0.83 0.16 
Fvalue 383 2.43 2.58 162.11 147.98 21.06 113.82 1185.I2 
Brinjal 226+038 2.14±026 232±0.10 3.15±032 4.00±0.55 13.872.62 1025±1.00 1330±I.22 
Chili 6.68}054 422±032 3.840.54 3.55±055 532±4.48 23.61±0.75 1530±136 18.08±1.14 
Tondo 3.44±035 3.12±034 2.85±025 264±064 4.76±0.72 16.81±238 10.88±094 11.14±0.44 
Okra 452±0.68 340±0.42 2.78±024 2.94±0.58 4.82±0.42 18.46±2.54 1255+056 15.80±098 
Green gt m 425±028 3.58±0.74 322±058 3.66±056 5.00±0.44 19.65±2.44 1334±124 1425±1.22 
Black gram 4.622-1059 324±024 3.12±044 3.10±0.56 4.94±0.78 19.02±2.94 14.00±130 15.02±0.85 
LSD 021 0.19 020 0.17 0.11 0.14 0.17 028 
Fvdue 47792 337.13 19444 320.22 101.99 483131 1296.1 119236 
Table 66: Age specific life table of Solanum strain on brinjal 
x lx dx 100 x Lx Tx ex 
0 100 0 0.00 100.00 1831.00 18.31 
1 100 6 6.00 97.00 1731.00 17.85 
2 94 2 2.13 93.00 1634.00 17.57 
3 92 0 0.00 92.00 1541.00 16.75 
4 92 4 4.35 90.00 1449.00 16.10 
5 88 6 6.82 85.00 1359.00 15.99 
6 82 4 4.88 80.00 1274.00 15.93 
7 78 4 5.13 76.00 1194.00 -15.71 
8 74 2 2.70 73.00 1118.00 15.32 
9 72 3 4.17 70.50 1045.00 14.82 
10 69 4 5.80 67.00 974.50 14.54 
11 65 0 0.00 65.00 907.50 13.96 
12 65 3 4.62 63.50 842.50 13.27 
13 62 0 0.00 62.00 779.00 12.56 
14 62 1 1.61 61.50 717.00 11.66 
15 61 1 1.64 60.50 655.50 10.83* 
16 60 0 0.00 60.00 595.00 9.92. 
17 60 8 13.33 56.00 535.00 9.55 
18 52 4 7.69 50.00 479.00 9.58 
19 48 0 0.00 48.00 429.00 8.94 
20 48 0 0.00 48.00 381.00 7.94 
21 48 4 8.33 46.00 333.00 7.24 
22 44 0 0.00 44.00 287.00 6.52 
23 44 3 6.82 42.50 243.00 5.72 
24 41 0 0.00 41.00 200.50 4.89 
25 41 1 2.44 40.50 159.50 3.94 
26 40 5 12.50 37.50 119.00 .3.17 
27 35 7 20.00 31.50 81.50 2.59 
28 28 9 32.14 23.50 50.00 2.13 
29 19 7 36.84 15.50 26.50 1.71 
30 12 8 66.67 8.00 11.00 1.38 
31 4 3 75.00 2.50 3.00 1.20 
32 1 1 100.00 0.50 0.50 1.00 
Table 67: Age specific life table of Solanum strain on chili 
x ix dx 100gx Lx Tx ex 
0 100 0 0.00 100.00 2556.00 25.56 
1 100 2 2.00 99.00 2456.00 24.81 
2 98 0 0.00 98.00 2357.00 24.05 
3 98 4 4.08 96.00 2259.00 23.53 
4 94 4 4.26 92.00 2163.00 23.51 
5 90 4 4.44 88.00 2071.00 23.53 
6 86 0 0.00 86.00 1983.00 23.06 
7 86 5 5.81 83.50 1897.00 22.72 
8 81 0 0.00 81.00 1813.50. 22.39 
9 81 3 3.70 79.50 1732.50 21.79 
10 78 0 0.00 78.00 - 1653.00 21.19 
11 78 1 1.28 77.50 1575.00 20.32 
12 77 0 0.00 77.00 1497.50 19.45 
13 77 0 0.00 77.00 1420.50 18.45 
14 77 0 0.00 77.00 1343.50 17.45 
15 77 2 2.60 76.00 1266.50 16.66 
16 75 0 0.00 75.00 1190.50 15.87 
17 75 1 1.33 74.50 1115.50 14.97 
18 74 1 1.35 73.50 1041.00 14.16 
19 73 0 0.00 73.00 967.50 13.25 
20 73 2 2.74 72.00 894.50 12.42 
21 71 0 0.00 71.00 822.50 11.58 
22 71 2 2.82 70.00 751.50 10,74 
23 69 0 0.00 69.00 681.50 9.88 
24 69 0 0.00 69.00 612.50 8.88 
25 69 1 1.45 68.50 543.50 7.93 
26 68 2 2.94 67.00 475.00 7.09 
27 66 1 1.52 65.50 408.00 6.23 
28 65 3 4.62 63.50 342.50 5.39 
29 62 5 8.06 59.50 279.00 4.69 
30 57 9 15.79 52.50 219.50 4.18 
31 48 7 14.58 44.50 167.00 3.75 
32 41 9 21.95 36.50 122.50 3.36 
33 32 6 18.75 29.00 86.00 2.97 
34 26 7 26.92 22.50 57.00 2.53 
35 19 7 36.84 15.50 34.50 2.23 
36 12 6 50.00 9.00 19.00 2.11 
37 6 2 33.33 5.00 10.00 2.00 
38 4 2 50.00 3.00 5.00 1.67 
39 2 1 50.00 1.50 2.00 1.33 
40 1 1 100.00 0.50 0.50 1.00 
Table 68: Age specific life table of Solanum strain on tomato 
x Ix dx . 100gx Lx Tx ex 
0 100 0 0.00 100.00 2360.00 23.60 
1 100 4 4.00 98.00 2260.00 23.06 
2 96 5 5.21 93.50 2162.00 23.12 
3 91 5 5.49 88.50 2068.50 23.37 
4 86 5 5.81 83.50 1980.00 23.71 
5 81 3 3.70 79.50 1896.50 23.86 
6 78 4 5.13 76.00 1817.00 23.91 
7 74 4 5.41 72.00 1741.00 24.18 
8 70 1 1.43. 69.50 1669.00 24.01 
9 69 3 4.35 67.50 1599.50 23.70 
10 66 0 0.00 66.00 1532.00 23.21 
11 66 2 3.03 65.00 1466.00 22.55 
12 64 0 0.00 64.00 1401.00 21.89 
13 64 3 4.69 62.50 1337.00 21.39 
14 61 1 1.64 60.50 1274.50 21.07 
15 60 0 0.00 60.00 1214.00 20.23 
16 60 0 0.00 60.00 1154.00 19.23 
17 60 2 3.33 59.00 1094.00 18.54 
18 58 3 5.17 56.50 1035.00 18.32 
19 55 0 0.00 55.00 978.50 17.79 
20 55 0 0.00 55.00 923.50 16.79 
21 55 1 1.82 54.50 868.50 15.94 
22 54 0 0.00 54.00 814.00 15.07 
23 54 0 0.00 54.00 760.00 14.07 
24 54 0 0.00 54.00 706.00 13.07 
25 54 2 3.70 53.00 652.00 12.30 
26 52 0 0.00 52.00 599.00 11.52 
27 52 0 0.00 52.00 547.00 10.52 
28 52 0 0.00 52.00 495.00 9.52 
29 52 0 0.00 52.00 443.00 8.52 
30 52 2 3.85 51.00 391.00 7.67 
31 50 0 0.00 50.00 340.00 6.80 
32 50 0 0.00 50.00 290.00 5.80 
33 50 4 8.00 48.00 240.00 5.00 
34 46 5 10.87 43.50 192.00 4.41 
35 41 6 14.63 38.00 148.50 3.91 
36 35 5 14.29 32.50 110.50 3.40 
37 30 4 13.33 28.00 78.00 2.79 
38 26 6 23.08 23.00 50.00 2.17 
39 20 7 35.00 16.50 27.00 1.64 
40 13 10 76.92 8.00 10.50 1.31 
41 3 2 66.67 2.00 2.50 1.25 
42 1 1 100.00 0.50 0.50 1.00 
Table 69: Age specific life table of Solanum. strain on okra 
x lx dx 100gx Lx Tx ex 
0 100 0 0.00 100.00 2011.50 20.12 
1 100 5 5.00 97.50 1911.50 19.61 
2 95 0 0.00 95.00 1814.00 19.09 
3 95 13 13.68 88.50 1719.00 19.42 
4 82 6 7.32 79.00 1630.50 20.64 
5 76 4 5.26 74.00 1551.50 20.97 
6 72 2 2.78 71.00 1477.50 20.81 
7 70 2 2.86 69.00 1406.50 20.38 
8 68 0 0.00 68.00 1337.50 19.67 
9 68 4 5.88 66.00 1269.50 19.23 
10 64 3 4.69 62.50 1203.50 19.26 
11 61 0 0.00 61.00 1141.00 18.70 
12 61 0 0.00 61.00 1080.00 17.70 
13 61 1 1.64 60.50 1019.00 16.84 
14 60 1 1.67 59.50 958.50 16.11 
15 59 0 0.00 59.00 899.00 15.24 
16 59 0 0.00 59.00 840.00 14.24 
17 59 3 5.08 .57.50 781.00 13.58 
18 56 0 0.00 56.00 723.50 12.92 
19 56 2 3.57 55.00 667.50 12.14 
20 54 1 1.85 53.50 612.50 11.45 
21 53 0 0.00 53.00 559.00 10.55 
22 53 0 0.00 53.00 506.00 9.55 
23 53 1 1.89 52.50 453.00 8.63 
24 52 1 1.92 51.50 400.50 7.78 
25 51 0 0.00 51.00 349.00 6.84 
26 51 0 0.00 51.00 298.00 5.84 
27 51 1 1.96 50.50 247.00 4.89 
28 50 6 12.00 47.00 196.50 4.18 
29 44 5 11.36 41.50 149.50 3.60 
30 39 5 12.82 36.50 108.00 2.96 
31 34 6 17.65 31.00 71.50 2.31 
32 28 9 32.14 23.50 40.50 1.72 
33 19 14 73.68 12.00 17.00 1.42 
34 5 3 60.00 3.50 5.00 1.43 
35 2 1 50.00 1.50 1.50 1.00 
36 1 1 100.00 0.50 2.00 4.00 
Table 70: Age specific life table of Solanum strain on green gram 
x lx dx 1.00gx Lx Tx ex 
0 100 6 6.00 97.00 1683.00 17.35 
1 94 3 3.19 92.50 1583.00 17.11 
2 91 3 3.30 89.50 1489.00 16.64 
3 88 1 1.14 87.50 1398.00 15.98 
4 87 3 3.45 85.50 1310.00 15.32 
5 84 2 2.38 83.00 1223.00 14.73 
6 82 3 3.66 80.50 1139.00 14.15 
7 79 1 1.27 78.50 1057.00 .13.46 
8 78 0 0.00 78.00 978.00 12.54 
9 78 6 7.69 75.00 900.00 12.00 
10 72 4 5.56 70.00 822.00 11.74 
11 68 0 0.00 68.00 750.00 11.03 
12 68 2 2.94 67.00 682.00 10.18 
13 66 1 1.52 65.50 614.00 9.37 
14 65 4 6.15 63.00 548.00 8.70 
15 61 3 4.92 59.50 483.00 8.12 
16 58 3 5.17 56.50 422.00 7.47 
17 55 3 5.45 53.50 364.00 6.80 
18 52 5 9.62 49.50 309.00 6.24 
19 47 7 14.89 43.50 257.00 5.91 
20 40 4 10.00 38.00 210.00 5.53 
21 36 4 11.11 34.00 170.00 5.00 
22 32 4 12.50 30.00 134.00 4.47 
23 28 1 3.57 27.50 102.00 3.71 
24 27 1 3.70 26.50 74.00 2.79 
25 26 15 57.69 18.50 47.00 2.54 
26 11 4 36.36 9.00 21.00 2.33 
27 7 5 71.43 4.50 10.00 2.22 
28 2 1 50.00 1.50 3.00 2.00 
29 1 1 100.00 0.50 1.00 2.00 
Table 71: Age specific life table of Solanum strain on black gram 
x Ix dx 100gx Lx Tx ex 
0 100 0 0.00 100.00 1699.00 16.99 
1 100 2 2.00 99.00 1599.00 16.15 
2 98 2 2.04 97.00 1500.00 15.46 
3 96 1 1.04 95.50 1403.00 14.69 
4 95 1 1.05 94.50 1307.50 13.84 
5 94 2 2.13 93.00 1213.00 13.04 
6 92 8 8.70 88.00 1120.00 12.73 
7 84 2 2.38 83.00 1032.00 12.43 
8 82 5 6.10 79.50 949.00 11.94 
9 77 3 3.90 75.50 869.50 11.52 
10 74 2 2.70 73.00 794.00 10.88 
11 72 0 0.00 72.00 721.00 10.01 
12 72 3 4.17 70.50 649.00 9.21 
13 69 1 1.45 68.50 578.50 8.45 
14 68 6 8.82 65.00 510.00 7.85 
15 62 6 9.68 59.00 44.5.00 7.54 
16 56 1 1.79 55.50 386.00 6.95 
17 55 0 0.00 55.00 330.50 6.01 
18 55 7 12.73 51.50 275.50 5.35 
19 48 7 14.58 44.50 224.00 5.03 
20 41 5 12.20 38.50 179.50 4.66 
21 36 4 11.11 34.00 141.00 4.15 
22 32 4 12.50 30.00 107.00 3.57 
23 28 3 10.71 26.50 77.00 2.91 
24 25 7 28.00 21.50 50.50 2.35 
25 18 6. 3 3.3 3 15.00 29.00 1.93 
26 12 6 50.00 9.00 14.00 1.56 
27 6 4 66.67 4.00 5.00 1.25 
28 2 2 100.00 1.00 1.00 1.00 
Table 72: Age specific life table of Capsicum sttain on brinjal 
x lx dx 100 x Lx Tx ex 
0 100 0 0.00 100.00 1955.00 19.55 
1 100 6 6.00 97.00 1855.00 19.12 
2 94 4 4.26 92.00 1758.00 19.11 
3 90 2 2.22 89.00 1666.00 18.72 
4 88 0 0.00 88.00 1577.00 17.92 
5 88 3 3.41 86.50 1489.00 17.21 
6 85 4 4.71 8100 1402.50 16.90 
7 81 4 4.94 79.00 1319.50 16.70 
8 77 5 6.49 74.50 1240.50 16.65 
9 72 6 8.33 69.00 1166.00 16.90 
10 66 0 0.00 66.00 1097.00 16,62 
11 66 1 1.52 65.50 1031.00 15.74 
12 65 3 4.62 63.50 965.50 15.20 
13 62 7 11.29 58.50 902.00 15.42 
14 55 0 0.00 55.00 843.50 15.34 
15 55 3 5.45 53.50 788.50 14.74 
16 52 1 1.92 51.50 735.00 14.27 
17 51 1 1.96 50.50 683.50 13.53 
18 50 2 4.00 49.00 633.00. 12.92 
19 48 0 0.00 48.00 584.00 12.17 
20 48 3 6.25 46.50 536.00 11.53 
21 45 0 0.00 45.00 489.50 10.88 
22 45 1 2.22 44.50 444.50 9.99 
23 44 0 0.00 44.00 400.00 9.09 
24 44 3 6.82 42.50 356.00 8.38 
25 41 3 7.32 39.50 313.50 7.94 
26 38 4 10.53 36.00 274.00 7.61 
27 34 4 11.76 32.00 238.00 7.44 
28 30 1 3.33 29.50 206.00 6.98 
29 29 3 10.34 27.50. 176.50 6.42 
30 26 0 0.00 26.00 149.00 5.73 
31 26 1 3.85 25.50 123.00 4.82 
32 25 3 12.00 23.50 97.50 4.15 
33 22 3 13.64 20.50 74.00 3.61 
34 19 0 0.00 19.00 53.50 2.82 
35 19 9 47.37 14.50 34.50 2.38 
36 10 1 10.00 9.50 20.00 2.11 
37 9 4 44.44 7.00 10.50 1.50 
38 5 4 80.00 3.00 3.50 1.17 
39 1 1 100.00 0.50 0.50 1.00 
Table 73: Age specific life table of Capsicum strain on chili 
x lx dx  100gx Lx Tx ex , 
0 100 1 1.00 99.50 1804.00 18.13 
1 99 4 4.04 .97.00 1704.50 17.57 
2 95 1 1.05 .94.50 1607.50 17.01 
3 94 0 0.00 94.00 1513.00 16.10 
4 94 3 3.19 92.50 1419.00 15.34 
5 91 3 3.30 89.50 1326.50 14.82 
6 88 0 0.00 88.00 1237.00 14.06 
7 88 5 5.68 86.00 1149.00 13.36 
8 84 3 3.57 82.50 1063.00 12.88 
9 81 1 1.23 80.50 980.50 12.18 
10 80 0 0.00 80.00 900.00 11.25 
11 80 2 2.50 79.00 820.00 10.38 
12 78 0 0.00 78.00 741.00 9.50 
13 78 3 3.85 76.50 663.00 8.67 
14 75 0 0.00 75.00 586.50 7.82 
15 75 4 5.33 73.00 511.50 7.01 
16 71 3 4.23 69.50 438.50 6.31 
17 68 7 10.29 64.50 369.00 5.72 
18 61 7 11.48 57.50 304.50 5.30 
19 54 5 9.26 51.50 247.00 4.80 
20 49 4 8.16 47.00 195.50 4.16 
21 45 4 8.89 43.00 148.50 3.45 
22 41 9 21.95 36.50 105.50 2.89 
23 32 8 25.00 28.00 69.00 2.46 
24 24 10 41.67 19.00 41.00 2.16 
25 14 5 35.71 11.50 22.00 1.91 
26 9 5 55.56. 6.50 10.50 1.62 
27 4 3 75.00 3.00 4.00 1.33 
28 2 2 100.00 1.00 1.00 1.00 
Table 74: Age specific life table of Capsicum strain on tomato 
x lx dx I00gx Lx Tx ex 
0 100 0 0.00 99.50 1977.50 19.87 
1 100 4 4.00 98.00 1878.00 19.16 
2 96 1 1.04 95.50 1780.00 18.64 
3 95 4 4.21 93.00 1684.50 18.11 
4 91 5 5.49 88.50 1591.50 17.98 
5 86 4 4.65 84.00 1503.00 17.89 
6 82 0 0.00 82.00 1419.00 17.30 
7 82 1 1.22 81.50 1337.00 16.40 
8 81 3 3.70 79.50 1255.50 15.79 
9 78 1 1.28 77.50 1176.00 15.17 
10 77 2 2.60 76.00 1098.50 14.45 
-11 75 0 0.00 75.00 1022.50 13.63 
12 75 4 5.33 73.00 947.50 12.98 
13 71 5 7.04 68.50 874.50 12.77 
14 66 1 1.52 65.50 806.00 12.31 
15 65 1 1.54 64.50 740.50 11.48 
16 64 3 4.69 62.50 676.00 10.82 
17 61 0 0.00 61.00 613.50 10.06 
18 61 6 9.84 58.00 552.50 9.53 
19 55 6 10.91 52.00 494.50 9.51 
20 49 1 2.04 48.50 442.50 9.12 
21 48 6 12.50 45.00 394.00 8.76 
22 42 3 7.14 40.50 349.00 8.62 
23 39 1 2.56 38.50 308.50 8.01 
24 38 2 5.26 37.00 270.00 7.30 
25 36 2 5.56 35.00 233.00 6.66 
26 34 3 8.82 32.50 198.00 6.09 
27. 31 2 6.45 30.00 165.50 5.52 
28 29 2 6.90 28.00 135.50 4.84 
29 27 2 7.41 26.00 107.50 4.13 
30 25 1 4.00 24.50 81.50 3.33 
31 24 5 20.83 21.50 57.00 2.65 
32 19 8 42.11 15.00 35.50 2.37 
33 11 3 27.27 9.50 20.50 2.16 
34 8 2 25.00 7.00 11.00 1.57 
35 6 5 83.33 3.50 4.00 1.14 
36 1 1 100.00 0.50 0.50 1.00 
Table 75: Age specific life table of Capsicum strain on okra 
x lx dx 100gx Lx Tx ex 
0 100 1 1.00 99.50 1715.00 17.24 
1 99 5 5.05 96.50 1615.50 16.74 
2 94 3 3.19 92.50 1519.00 16.42 
3 91 2 2.20 90.00 1426.50 15.85. 
4 89 5 5.62 86.50 1336.50 15.45 
5 84 5 5.95 81.50 1250.00 15,34 
6 79 9 11.39 74.50 1168.50 15.68 
7 70 10 14.29 65.00 1094.00 16.83 
8 60 5 8.33 57.50 1029.00 17.90 
9 55 4 7.27 53.00 971.50 18.33 
10 51 0 0.00 51.00 918.50 18.01 
11 51 3 5.88 49.50 867.50 17.53 
12 48 0 0.00 48.00 818.00 17.04 
13 48 2 4.17 47.00 770.00 16.38 
14 46 1 2.17 45.50 723.00 15.89 
15 45 0 0.00 45.00 677.50 15.06 
16 45 5 11.11 42.50 632.50 14.88 
17 40 2 5.00 39.00 590.00 15.13 
18 38 0 0.00 38.00 551.00 14.50 
19 38 1 2.63 37.50 513.00 13.68 
20 37 0 0.00 37.00 475.50 12.85 
. 21 37 1 2.70 36.50 438.50 12.01 
22 36 4 11,11 34.00 402.00 11.82 
23 32 0 0.00 32.00 368.00 11.50 
24 32 2 6.25 31.00 336.00 10.84 
25 30 0 0.00 30.00 305.00 10.17 
26 30 1 3.33 29.50 275.00 9.32 
27 29 2 6.90 28.00 245.50 8.77 
28 27 0 0.00 27.00 217.50 8.06 
29 27 2 7.41 26.00 190.50 7.33 
30 25 1 4.00 24.50 164.50 6.71 
31 24 0 0.00 24.00 140.00 5.83 
32 24 2 8.33 23.00 116.00 5.04 
33 22 1 4.55 21.50 93.00 4.33 
34 21 0 0.00 21.00 71.50 3.40 
35 21 4 19.05 19.00 50.50 2.66 
36 17 5 29.41 14.50 31.50 2.17 
37 12 5 41.67 9,50 17.00 1.79 
-38 7 4 57.14 5.00 7.50 1.50 
39 3 2 66.67 2.00 2.50 1.25 
40 1 1 100.00 0.50 0.50 1.00 
Table 76: Age specific life table of Capsicum strain on green gram 
x Ix dx 104gx Lx Tx ex 
0 100 0 0.00 100.00 1763.00 17.63 
1 100 9 9.00 95.50 1663.00 17.41 
2 91 2 2.20 90.00 1567.50 17.42 
3 89 7 7.87 85.50 '1477.50 17.28 
4 82 1 1.22 81.50 1392.00 17.08 
5 81 0 0.00 81.00 13I0.50 16.18 
6 81 7 8.64 77.50 1229.50 15.86 
7 74 2 2.70 73.00 1152.00 15.78 
8 72 2 2.78 71.00 1079.00 15.20 
9 70 6 8.57 67.00 1008.00 15.04 
10 64 3 4.69 62.50 941.00 15.06 
11 61 3 4.92 59.50 878.50 14.76 
12 58 0 0.00 58.00 819.00 14.12 
13 58 4 6.90 56.00 761.00 13.59 
14 54 3 5.56 52.50 705.00 13.43 
15 51 2 3.92 50.00 652.50 13.05 
16 49 0 0.00 49.00 602.50 I2.30 
17 49 5 10.20 46.50 553.50 11.90 
18 44 3 6.82 42.50 507.00 11.93 
19 41 2 4.88 40.00 464.50 11.61 
20 39 1 2.56 38.50 424.50 11.03 
21 38 4 10.53 36.00 386.00 10.72 
22 34 3 8.82 32.50 350.00 10.77 
23 31 0 0.00 31.00 317.50 10.24 
24 31 1 3.23 30.50 286.50 9.39 
25 30 1 3.33 29.50 256.00 8.68 
26 29 0 0.00 29.00 226.50 7.81 
27 29 0 0.00 29.00 197.50 6.81 
28 29 1 3.45 28.50 168.50 5.91 
29 28 1 3.57 14.00 140.00 10.00 
30 27 0 0.00 13.50 I26.00 9.33 
31 27 1 3.70 13.50 112.50 8.33 
32 26 2 7.69 13.00 99.00 7.62 
33 24 1 4.17 12.00 86.00 7.17 
34 23 2 8.70 11.50 74.00 6.43 
35 21 0 0.00 10.50 62.50 5.95 
36 21 1 4.76 10.50 52.00 4.95 
37 20 2 10.00 10.00 41.50 4.15 
38 18 3 16.67 9.00 31.50 3.50 
39 15 3 20.00 7.50 22.50 3.00 
40 12 3 25.00 6.00 15.00 2.50 
41 9 3 33.33 4.50 9.00 2.00 
42 6 4 66.67 3.00 4.50 1.50 
43 2 1 50.00 1.00 1.50 1.50 
44 1 I 100.00 0.50 0.50 1.00 
Table 77: Age specific life table of Capsicum strain on black gram 
x lx dx 100gx Lx Tx ex 
0 100 0 0.00 100.00 1834.50 18.35 
1 100 3 3.00 98.50 1734.50 17.61 
2 97 3 3.09 95.50 1636.00 17.13 
3 94 4 4.26 92.00 1540.50 16.74 
4 90 2 2.22 89.00 1448.50 16.28 
5 88 4 4.55 86.00 1359.50 15.81 
6 84 3 3.57 82.50 1273.50 15.44 
7 81 4 4.94 79.00 1191.00 15.08 
8 77 7 9.09 73.50 1112.00 15.13 
9 70 4 5.71 68.00 1038.50 15.27 
10 66 5 7.58 63.50 970.50 15.28 
11 61 6 9.84 58.00 907.00 15.64 
12 55 4 7.27 53.00 849.00 16.02 
13 51 3 5.88 49.50 796.00 16.08 
14 48 0 0.00 48.00 746.50 15.55 
15 48 3 6.25 46.50 698.50 15.02 
16 45 4 8.89 43.00 652.00 15.16 
17 41 2 4.88 40.00 609.00 15.23 
18 39 0 0.00 39.00 569.00 14.59 
19 39 4 10.26 37.00 530.00 14.32 
20 35 1 2.86 , 34.50 493.00 14.29 
21 34 0 0.00 34.00 458.50 13.49 
22 34 2 5.88 33.00 424.50 12.86 
23 32 0 0.00 32.00 391.50 12.23 
24 32 1 3.13 31.50 359.50 11.41 
25 31 1 3.23 30.50 328.00 10.75 
26 30 1 3.33 29.50 297.50 10.08 
27 29 0 0.00 29.00 268.00 9.24' 
28 29 1 3.45 28.50 239.00 8.39 
29 28 0 0.00 28.00 210.50 7.52 
30 28 2 7.14 27.00 182.50 6.76 
31 26 0 0.00 26.00 155.50 5.98 
32 26 0 0.00 26.00 129.50 4.98 
33 26 1 3.85 25.50 103.50 4.06 
34 25 1 4.00 12.50 78.00 6.24 
35 24 2 8.33 12.00 65.50 5.46 
36 22 1 4.55 1I.00 53.50 4.86 
37 21 3 14.29 10.50 42.50 4.05 
38 18 2 11.11 9.00 32.00 3.56 
39 16 2 12.50 8.00 23.00 2.88 
40 14 7 50.00 7.00 15.00 2.14 
41 9 4 44.44 4.50 8.00 1.78 
42 5 3 60.00 2.50 3.50 1.40 
43 2 2 100.00 1.00 1.00 1.00 
Table 78: Age specific life table of Lycopersicon strain on brinjal 
x lx dx 100gx Lx Tx ex 
0 100 2 2.00 99.00 1820.00 18.38 
1 98 4 4.08 96.00 1721.00 17.93 
2 94 2 2.13 93.00 1625.00. 17.47 
3 92 3 3.26 90.50 1532.00 16.93 
4 89 4 4.49 87.00 1441.50 16.57 
5 85 4 4.71 83.00 1354.50 16.32 
6 81 4 4.94 79.00 1271.50 16.09 
7 77 5 6.49 74.50 1192.50 16.01 
8 72 2 2.78 71.00 1118.00 15.75 
9 70 1 1.43 69.50 1047.00 15.06 
10 69 1 1.45 68.50 977.50 14.27 
11 68 3 4.41 66.50 909.00 13.67 
12 65 3 4.62 63.50 842.50 13.27 
13 62 2 3.23 61.00 779.00 12.77 
14 60 0 0.00 60.00 718.00 11.97 
15 60 0 0.00 60.00 658.00 10.97 
16 60 0 0.00 60.00 598.00 9.97 
17 60 2 3.33 59.00 538.00 9.12 
18 58 3 5.17 56.50 479.00 8.48 
19 55 6 10.91 52.00 422.50 8.13 
20 49 1 2.04 48.50 370.50 7.64 
21 48 7 14.58 44.50 322.00 7.24 
22 41 1 2.44 40.50 277.50 6,85 
23 40 4 10.00 38.00 237.00 6.24 
24 36 1 2.78 35.50 1.99.00 5.61 
25 35 4 11.43 33.00 163.50 4.95 
26 31 2 6.45 30.00 130.50 4.35 
27 29 1 3.45 28,50 100.50 3.53 
28 28 6 21.43 25.00 72.00 2.88 
29 22 4 18.18 20.00 47.00 2.35 
30 18 6 33.33 15.00 27.00 1.80 
31 12 7 58.33 8.50 12.00 1.41 
32 5 4 80.00 3.00 3.50 1.17 
Table 79: Age specific life table of Lycopersicon strain on chili 
x lx dx 100gx Lx Tx ex 
0 100 0 0.00 100.00 2082.00 20.82 
1 100 5 5.00 97.50 1982.00 20.33 
2 95 1 1.05 94.50 1884,50 19.94 
3 94 0 0.00 94.00 1790.00 19.04 
4 94 5 5.32 91.50 1696.00 18.54 
5 89 1 1.12 88.50 1604.50 18.13 
6 88 2 2.27 87.00 1516.00 17.43 
7 86 5 5.81 83.50 1429.00 17.11 
8 81 5 6.17 78.50 1345.50 17.14 
9 76 4 5.26 74.00 1267.00 17.12 
10 72 2 2.78 71.00 1193.00 16.80 
11 70 1 1.43 69.50 1122,00 16,14 
12 69 0 0.00 69.00 1052.50 15.25 
13 69 3 4.35 67.50 983.50 14.57 
14 66 0 0.00 66.00 916.00 13.88 
15 66 2 3.03 65.00 850.00 13.08 
16 64 0 0.00 64.00 785.00 12.27 
17 64 0 0.00 64.00 721.00 11.27 
18 64 2 3.13 63.00 657.00 10.43 
19 62 1 1.61 61.50 594.00 9.66 
20 61 2 3.28 60.00 532.50 8.88 
21 59 1 1.69 58.50 472.50 8.08 
22 58 3 5.17 56.50 414.00 7.33 
23 55 3 5.45 53.50 357.50 6.68 
24 52 1 1.92 51.50 304.00 5.90 
25 51 6 11.76 48.00 252.50 5.26 
26 45 6 13.33 42.00 204.50 4.87 
27 39 7 17.95 35.50 162.50 4.58 
28 32 1 3.13 31.50 127.00 4.03 
29 31 2 '6.45 30.00 95.50 3.18 
30 29 7 24.14 25.50 65.50 2.57 
31 22 8 36.36 18.00 40.00 2.22 
32 14 5 35.71 11.50 22.00 1.91 
33 9 4 44.44 7.00 10.50 1.50 
34 5 4 80.00 3.00 3.50 1.17 
35 1 1 100.00 0.50 0.50 1.00 
Table 80: Age specific life table of Lycopersicon strain on tomato 
x lx dx 100gx Lx Tx ex 
0 100 1 1.00 99.00 2097.50 21.19 
1 99 4 4.04 97.00 1998.50 20.60 
2 95 4 4.21 93.00 1901.50 20.45 
3 91 2 2.20 90.00 1808.50 20.09 
4 89 3 3.37 87.50 1718.50 19.64 
5 86 4 4.65 84.00 1631.00 19.42 
6 82 0 0.00 82.00 1547.00 18.87 
7 82 0 0.00 82.00 1465.00 17.87 
8 82 1 1.22 81.50 1383.00 16.97 
9 81 0 0.00 81.00 1301.50 16.07 
10 81 1 1.23 80.50 1220.50 15.16 
11 80 0 0.00 80.00 1140.00 14.25 
12 80 2 2.50 79.00 1060.00 13.42 
13 78 1 1.28 77.50 981.00 12.66 
14 77 0 0.00 77.00 903.50 11.73 
15 77 1 1.30 76.50 826.50 10.80 
16 76 1 1.32 75.50 750.00 9.93 
17 75 0 0.00 75.00 674.50 8.99 
18 75 6 8.00 72.00 599.50 8.33 
19 69 3 4.35 67.50 527.50 7.81 
20 66 5 7.58 63.50 460.00 7.24 
21 61 6 9.84 58.00 396.50 6.84 
22 55 1 1.82 54.50 338.50 6.21 
23 54 5 9.26 51.50 284.00 5.51 
24 49 5 10.20 46.50 232.50 5.00 
25 44 2 4.55 43.00 186.00 4.33 
26 42 3 7.14 40.50 143.00 3.53 
27 39 7 17.95 35.50 102.50 2.89 
28 32 8 25.00 28.00 67.00 2.39 
29 24 8 33.33 20.00 39.00 1.95 
30 16 8 50.00 12.00 19.00 1.58 
31 8 6 75.00 5.00 7.00 1.40 
32 2 1 50.00 1.50 2.00 1.33 
33 1 1 100.00 0.50 0.50 1.00 
Table 81: Age specific life table of Lycopersicon strain on okra 
x lx dx 100 x Lx Tx ex 
0 100 2 2.00 99.00 2003.00 20.23 
1 98 3 3.06 96.50 1904.00 19.73 
2 95 1 1.05 94.50 1807.50 19.13 
3 94 12 12.77 88.00 1713.00 19.47 
4 82 10 12.20 77.00 1625.00 21.10 
5 72 2 2.78 71.00 1548.00 21.80 
6 70 0 0.00 70.00 1477.00 21.10 
7 70 5 7.14 67.50 1407.00 20.84 
8 65 4 6.15 63.00 1339.50 21.26 
9 61 1 1.64 60.50 1276.50 21.10 
10 60 2 3.33 59.00 1216.00 20.61 
11 58 0 0.00 58.00 1157.00 19.95 
12 58 3 5.17 56.50 1099.00 19.45 
13 55 0 0.00 55.00 1042.50 18.95 
14 55 1 1.82 54.50 987.50 18.12 
15 54 2 3.70 53.00 933.00 17.60 
16 52 0 0.00 52.00 880.00 16.92 
17 52 3 5.77 50.50 828.00 16.40 
18 49 0 0.00 49.00 777.50 15.87 
19 49 1 2.04 48.50 728.50 15.02 
20 48 2 4.17 47.00 680.00 14.47 
21 46 0 0.00 46.00 633.00 13.76 
22 46 1 2.17 45.50 587.00 12.90 
23 45 3 6.67 43.50 541.50 12.45 
24 42 0 0.00 42.00 498.00 11.86 
25 42 0 0.00 42.00 456.00 10.86 
26 42 1 2.38 41.50 414.00 9.98 
27 41 0 0.00 41.00 372.50 9.09 
28 41 0 0.00 41.00 331.50 8.09 
29 41 1 2.44 40.50 290.50 7.17 
30 40 2 5.00 39.00 250.00 6.41 
31 38 0 0.00 38.00 211.00 5.55 
32 38 2 5.26 37.00 173.00 4.68 
33 36 6 16.67 33.00 136.00 4.12 
34 30 6 20.00 27.00 103.00 3.81 
35 24 5 20.83 21.50 76.00 3.53 
36 19 2 10.53 18.00 54.50 3.03 
37 17 3 17.65 15.50 36.50 2.35 
38 14 5 35.71 11.50 21.00 1.83 
39 9 5 55.56 6.50 9.50 1.46 
40 4 3 75.00 2.50 3.00 1.20 
41 1 1 100.00 0.50 0.50 1.00 
Table 82: Age specific life table of Lycopersicon strain on green gram 
x _ lx dx 100gx Lx Tx ex 
0 100 1 1.00 99.50 1909.00 19.19 
1 99 5 5.05 96.50 1809.50 18.75 
2 94 5 5.32 91.50 1713.00 18.72 
3 89 2 2.25 88.00 1621.50 18.43 
4 87 3 3.45 85.50 1533.50 17.94 
5 84 3 3.57 82.50 1448.00 17.55 
6 81 5 6.17 78.50 1365.50 17.39 
7 76 4 5.26 74.00 1287.00 17.39 
8 72 1 1.39 71.50 1213.00 16.97 
9 71 1 1.41 70.50 1141.50 16.19 
10 70 2 2.86 69.00 1071.00 15.52 
11 68 3 4.41 66.50 1002.00 15.07 
12 65 0 0.00 65.00 935.50 14.39 
13 65 3 4.62 63.50 870.50 13.71 
14 62 1 1.61 61.50 807.00 13.12 
15 61 2 3.28 60.00 745.50 12.43 
16 59 1 1.69 58.50 685.50 11.72 
17 58 0 0.00 58.00 627.00 10.81 
18 58 0 0.00 58.00 569.00 9.81 
19 58 1 1.72 57.50 511.00 8.89 
20 57 2 3.51 56.00 453.50 8.10 
21 55 1 1.82 54.50 397.50 7.29 
22 54 3 5.56 52.50 343.00 6.53 
23 51 2 3.92 50.00 290.50 5.81 
24 49 0 0.00 49.00 240.50 4.91 
25 49 5 10.20 46.50 191.50 4.12 
26 44 5 11.36 41.50 145.00 3.49 
27 39 7 17.95 35.50 103.50 2.92 
28 32 6 18.75 29.00 68.00 2.34 
29 26 5 19.23 13.00 39.00 3.00 
30 21 5 23.81 10.50 26.00 2.48 
31 16 .8 • 50.00 8.00 15.50 1.94 
32 8 2 25.00 4.00 7.50 1.88 
33 6 5 83.33 3.00 3.50 1.17 
34 1 1 100.00 0.50 0.50 1.00 
Table 83: Age specific life table of Lycopersicon strain on black gram 
x lx dx 100gx Lx Tx ex 
0 100 2 2.00 99.00 2026.00 20.46 
I 98 0 0.00 98.00 1927.00 19.66 
2 98 2 2.04 97.00 1829.00 18.86 
3 96 1 1.04 95.50 1732.00 18.14 
4 95 1 1.05 94.50 1636.50 17.32 
5 94 4 4.26 92.00 1542.00 16.76 
6 90 6 6.67 87.00 1450.00 16.67 
7 84 3 3.57 82.50 1363.00 16.52 
8 81 9 11.11 76.50 1280.50 16.74 
9 72 2 2.78 71.00 1204.00 16.96 
10 70 1 1.43 69.50 1133.00 16.30 
11 69 1 1.45 68.50 1063.50 15.53 
12 68 3 4.41 66.50 995.00  14.96 
13 65 0 0.00 65.00 928.50 14.28 
14 65 0 0.00 65.00 863.50 13.28 
15 65 2 3.08 64.00 798.50 12.48 
16 63 2 3.17 62.00 734.50 11.85 
17 61 0 0.00 61.00 672.50 11.02 
18 61 0 0.00 61.00 611.50 10.02 
19 61 3 4.92 59.50 550.50 9.25 
20 58 0 0.00 58.00 491.00 8.47 
21 58 1 1.72 57.50 433.00 7.53 
22 57 1 1.75 56.50 375.50 6.65 
23 56 0 0.00 56.00 319.00 5.70 
24 56 7 12.50 52.50 263.00 5.01 
25 49 8 16.33 45.00 210.50 4.68 
26 41 7 17.07 37.50 165.50 4.41 
27 34 5 14.71 31.50 128.00 - 4.06 
28 29 5 17.24 26.50 96.50 3.64 
29 24 3 12.5 22.50 70.00 3.11 
30 21 3 14.29 19.50 47.50 2.44 
31 18 7 38.89 14.50 28.00 1.93 
32 11 4 36.36 9.00 13.50 1.50 
33 7 6 85.71 4.00 4.50 1.13 
34 1 1 100.00 0.50 0.50 1.00 
Table 84: Age specific life table of Abelmoschus strain on brinjal 
x Ix dx 100gx Lx Tx Ex 
0 100 2 2.00 99.00 2088.00 21.09 
1 • 98 0 0.00 98.00 1989.00 20.30 
2 98 3 3.06 96.50 1891.00 19.60 
3 95 3 3.16 93.50 1794.50 19.19 
4 92 2 2.17 91.00 1701.00 18.69 
5 90 0 0.00 90.00 1610.00 17.89 
6 90 4 4.44 88.00 1520.00 17.27 
7 86 1 1.16 85.50 1432.00 16.75 
8 85 0 0.00 85.00 1346.50 15.84 
9 85 4 . 4.71 83.00 1261.50 15.20 
10 81 1 1.23 80.50 1178.50 14.64 
11 80 3 3.75 78.50 1098.00 13.99 
12 77 0 0.00 - 77.00 1019.50 13.24 
13 77 2 2.60 76.00 942.50 12.40 
14 75 4 5.33 73.00 866.50 11.87 
15 71 0 0.00 71.00 793.50 11.18 
16 71 1 1.41 70.50 722.50 10.25 
17 70 1 1.43 69.50 652.00 9.38 
18 69 1. 1.45 68.50 582.50 8.50 
19 68 2 2.94 67.00 514.00 7.67 
20 66 1 1.52 65.50 447.00 6.82 
21 65 7 10.77 61.50 381.50 6.20 
22 58 7 12.07 54.50 320.00 5.87 
23 51 2 3.92 50.00 265.50 5.31 
24 49 5 10.20 46.50 215.50 4.63 
25 44 3 6.82 42.50 169.00 3.98 
26 41 7 17.07 37.50 126.50 3.37 
27 34 6 17.65 31.00 89.00 2.87 
28 28 7 25.00 24.50 58.00 2.37 
29 21 9 42.86 16.50 33.50 2.03 
30 12 5 41.67 9.50 17.00 1.79 
31 7 4 57.14 5.00 7.50 1.50 
32 3 2 66.67 2.00 2.50 1.25 
33 1 1 100.00 0.50 0.50 1.00 
Table 85: Age specific life table of Abelmoschus strain on chili 
x lx dx 100gx Lx Tx Ex 
0 100 1 1.00 99.50 1919.00 19.29 
1 99 1 1.01 98,50 1819.50 18.47 
2 98 3 3.06 96.50 1721.00 17.83 
3 95 1 1.05 94.50 1624.50 17.19 
4 94 3 3.19 92.50 1530.00 16.54 
5 91 0 0.00 91.00 1437.50 15.80 
6 91 2 2.20 90.00 1346.50 14.96 
7 89 3 3.37 87.50 1256.50 14.36 
8 86 0 0.00 86.00 1169.00 13.59 
9 86 4 4.65 84.00 1083.00 12.89 
10 82 0 0.00 82.00 999.00 12.18 
11 82 1 1.22 81.50 917.00 11.25 
12 81 1 1.23 80.50 835.50 10.38 
13 80 6 7.50 77.00 755.00 9.81 
14 74 3 4.05 72.50 678.00 9.35 
15 71 5 7.04 68.50 605.50 8.84 
16 66 4 6.06 64.00 537.00 8.39 
17 62 4 6.45 60.00 473.00 7.88 
18 58 2 3.45 57.00 413.00 7.25 
19 56 0 0.00 56.00 356.00 6.36 
20 56 5 8.93 53.50 300.00 5.61 
21 51 5 9.80 48.50 246.50 5.08 
22 46 7 15.22 42.50 198.00 4.66 
23 39 7 17.95 35.5,0 155.50 4.38 
24 32 4 12.50 30.00 120.00 4.00 
25 .28 6 21.43 25,00 90.00 3.60 
26 22 3 13.64 20.50 65.00 3.17 
27 19 4 21.05 17.00 44.50 2.62 
28 15 5 33.33 12.50 27.50 2.20 
29 10 3 30.00 8.50 15.00 1.76 
30 7 4 57.14 5.00 6.50 1.30 
31 3 3 100.00 1.50 1.50 1.00 
Table 86: Age specific life table of Abelmoschus strain on tomato 
x lx dx 100gx Lx Tx ex 
0 100 2 2.00 98.00 2118.00 21.61 
1 98 3 3.06 96.50 2020.00 20.93 
2 95 1 1.05 94.50 1923.50 20.35 
3 94 3 3.19 92.50 1829.00 19.77 
4 91 0 0.00 91.00 1736.50 19.08 
5 91 3 3.30 89.50 1645.50 18.39 
6 88 3 3.41 86.50 1556.00 17.99 
7 85 0 0.00 85.00 1469.50 17.29 
8 85 4 4.71 83.00 1384.50 16.68 
9 81 0 0.00 81.00 1301.50 16.07 
10 81 3 3.70 79.50 1220.50 15.35 
11 78 0 0.00 78.00 1141.00 14.63 
12 78 3 3.85 76.50 1063.00 13.90 
13 75 4 5.33 73.00 986.50 13.51 
14 71 5 7.04 68.50 913.50 13.34 
15 66 4 6.06 64.00 845.00 13.20 
16 62 1 1.61 61.50 781.00 12.70 
17 61 3 4.92 59.50 719.50 12.09 
18 58 3 5.17 56.50 660.00 11.68 
19 55 6 10.91 52.00 603.50 11.61 
20 49 1 2.04 48.50 551.50 11.37 
21 48 2 4.17 47.00 503.00 10.70 
22 46 0 0.00 46.00 456.00 9.91 
23 46 3 6.52 44.50 410.00 9.21 
24 43 1 2.33 42.50 365.50 8.60 
25 42 1 2.38 41.50 323.00 7.78 
26 41 2 4.88 40.00 281.50 7.04 
27 39 2 5.13 38.00 241.50 6.36 
28 37 1 2.70 36.50 203.50 5.58 
29 36 2 5.56 35.00 167.00 ' 4.77 
30 34 6 17.65 31.00 132.00 4.26 
31 28 6 21.43 25.00 101.00 4.04 
32 22 1 4.55 21.50 76.00 353 
33 21 4 19.05 19.00 54.50 2.87 
34 17 6 35.29 14.00 35.50 2.54 
35 11 3 27.27 9.50 21.50 2.26 
36 8 2 25.00 7.00 12.00 1.71 
37 6 4 66.67 4.00 5.00 1.25 
38 2 2 100.00 1.00 1.00 1.00 
Table 87: Age specific life table ofAbelmoschus strain on okra 
• x lx dx 1 Lx Tx Ex 
0 100 4 4.00 98.00 1640.00 16.73 
1 96 1 1.04 95.50 1542.00 16.15 
2 95 1 1.05 94.50 1446.50 15.31 
3 94 12 12.77 88.00 1352.00 15.36 
4 82 6 7.32 79.00 1264.00 16.00 
5 76 1 1.32 75.50 1185.00 15.70 
6 75 3 4.00 73.50 1109.50 15.10 
7 72 4 5.56 70.00 1036.00 14.80 
8 68 2 2.94 67.00 966.00 14.42 
9 66 0 0.00 66.00 899.00 13.62 
10 66 4 6.06 64.00 833.00 13.02 
11 62 0 0.00 62.00 769.00 12.40 
12 62 1 1.61 61.50 707,00 11.50 
13 61 0 0.00 61.00 645.50 10.58 
14 61 2 3.28 60.00 584.50 9.74 
15 59 1 1.69 58.50 524.50 8.97 
16 58 0 0.00 58.00 466.00 8.03 
17 58 6 10.34 55.00 408.00 7.42 
18 52 3 5.77 50.50 353.00 6.99 
19 49 5 10.20 46.50 302.50 6.51 
20 44 3 6.82 42.50 256.00 6.02 
21 41 5 12.20 38.50 213.50 5.55 
22 36 4 11.11 34.00 175.00 5.15 
23 32 1 3,13 31.50 141.00 4.48 
24 31 3 9.68 29.50 109.50 3.71 
25 28 5 17.86 25.50 80.00 3.14 
26 23 6 26.09 20.00 54.50 2.73 
27 17 3 17.65 15.50 34.50 2.23 
28 14 5 35.71 11.50 19.00 1.65 
29 9 7 77.78 5.50 7.50 1.36 
30 2 1 50.00 1.50 2.00 1.33 
Table 88: Age specific life table of Abelrnoschus strain on green gram 
x ix dx 100gx Lx Tx ex 
0 100 0 0.00 100.00 1748.00 17.48 
1 100 6 6.00 97.00 1648.00 16.99 
2 94 2 2.13 93.00 1551.00 16.68 
3 92 5 5.43 89.50 1458.00 16.29 
4 87 3 3.45 85.50 1368.50 16.01 
5 84 2 2.38 83.00 1283:00 15.46 
6 82 7 8.54 78.50 1200.00 15.29 
7 75 4 5.33 73.00 1121.50 15.36 
8 71 3 4.23 69.50 1048.50 15.09 
9 68 0 0.00 68.00 979.00 14.40 
10 68 6 8.82 65.00 911.00 14.02 
11 62 1 1.61 61,50 846.00 13.76 
12 61 0 0.00 61.00 784.50 12.86 
13 61 1 1.64 60.50 723.50 11.96 
14 60 5 8.33 57.50 663.00 11.53 
15 - 	55 3 5.45 53.50 605.50 11.32 
16 52 1 1.92 51.50. 552.00 10.72 
17 51 5 9.80 48.50 500.50 10.32 
18 46 2 4.35 45.00 452.00 10.04 
19 44 3 6.82 42.50 407.00 9.58 
20 41 1 2.44 40.50 364.50 9.00 
21 40 4 10.00 38.00 324.00 8.53 
22 36 1 2.78 35.50 286.00 8.06 
23 35 3 8.57 33.50 250.50 7.48 
24 32 1 3.13 31.50 217.00 6.89 
25 31 2 6.45 30.00 185.50 6.18 
26 29 1 3.45 28.50 155.50 5.46 
27 28 • 1 3.57 27.50 127.00 4.62 
28 27 3 11.11 25.50 99.50 3.90 
29 24 2 8.33 12.00 74.00 6.17 
30 22 1 4.55 11.00 62.00 5.64 
31 21 2 9.52 10.50 51.00 4.86 
32 19 2 10.53 9.50 40.50 4.26 
33 17 2 11.76 8.50 31.00 3.65 
34 15 4 26.67 7.50 22.50 3.00 
35 11 2 18.18 5.50 15.00 2.73 
36 9 3 33.33 4.50 9.50 2.11 
37 6 3 50.00 3.00 5.00 1.67 
38 3 2 66.67 1.50 2.00 1.33 
39 1 1 100.00 0.50 0.50 1.00 
Table 89: Age specific life table of Abelmoschus strain on black gram 
x Ix dx 100gx Lx Tx ex 
0 100 0 0.00 100.00 2131.00 21.31 
1 100 2 2.00 99.00 2031.00 20.52 
2 98 2 2.04 97.00 1932.00 19.92 
3 96 1 1.04 95.50 1835.00 19.21 
4 95 0 0.00 95.00 1739.50 18.31 
5 95 3 3.16 93.50 1644.50 17.59 
6 92 1 1.09 91.50 1551.00 16.95 
7 91 0 0.00 91.00 1459.50 16.04 
8 91 7 7.69 87.50 1368.50 15.64 
9 84 12 14.29 78.00 1281.00 16.42 
10 72 3 4.17 70.50 1203.00 17.06 
11 69 5 7.25 66.50 1132.50 17.03 
12 64 0 0.00 64.00 1066.00 16.66 
13 64 3 4.69 62.50 1002.00 16.03 
14 61 0 0.00 61.00 939.50 15.40 
15 61 1 1.64 60.50 878.50 14.52 
16 60 1 1.67 59.50 818.00 13.75 
17 59 4 6.78 57.00 758.50 13.31 
18 55 1 1.82 54.50 701.50 12.87 
19 54 2 3.70 53.00 647.00 12.21 
20 52 0 0.00 52.00 594.00 11,42 
21 52 1 1.92 51.50 542.00 10.52 
22 51 2 3.92 50.00 490.50 9.81 
23 49 1 2.04 48.50 440.50 9.08 
24 48 2 4.17 47.00 392.00 8.34 
25 46 2 4.35 45.00 345.00 7.67 
26 44 3 6.82 42.50 300.00 7.06 
27 41 1 2.44 40.50 257.50 6.36 
28 40 4 10.00 38.00 217.00 5.71 
29 36 1 2.78 35.50 179.00 5.04 
30 35 1 2.86 34.50 143.50 4.16 
31 34 5 14.71 31.50 109.00 3.46 
32 29 2 6.90 28.00 77.50 2.77 
33 27 5 18.52 24.50 49.50 2.02 
34 22 6 27.27 11.00 25.00 2.27 
35 16 7 43.75 8.00 14.00 1.75 
36 9 7 77.78 4.50 6.00 1.33 
37 2 1 50.00 1.00 1.50 1.50 
38 1 1 100.00 0.50 0.50 1.00 
Table 90: Age specific life table of Vigna strain on brinjal 
x lx dx 100gx  Lx Tx ex 
0 100 1 1.00 99.50 1538.00 15.46 
1 99 7 7.07 95.50 1438.50 15.06 
2 92 0 0.00 92.00 1343.00 14.60 
3 92 7 7.61 88.50 1251.00 14.14 
4 85 1 1.18 84.50 1162.50 13.76 
5 84 4 4.76 82.00 1078.00 13.15 
6 80 3 3.75 78.50 996.00 12.69 
7 77 2 2.60 76.00 917.50 12.07 
8 75 6 8.00 72.00 841.50 11.69 
9 69 1 1.45 68.50 769.50 11.23 
10 68 2 2.94 67.00 701.00 10.46 
11 66 5 7.58 63.50 634.00 9.98 
I2 61 5 8.20 58.50 570.50 9.75 
13 56 4 7.14 54.00 512.00 9.48 
14 52 3 5.77 50.50 458.00 9.07 
15 49 0 0.00 49.00 407.50 8.32 
16 49 1 2.04 48.50 358.50 7.39 
17 48 3 6.25 46.50 310.00 6.67 
18 45 1 2.22 44.50 263.50 5.92 
19 44 5 11.36 41.50 219.00 5.28 
20 39 4 10.26 37.00 177.50 4.80 
21 35 3 8.57 33.50 140.50 4.19 
22 32 4 12.50 30.00 107.00 3.57 
23 28 6 21.43 25.00 77.00 3.08 
24 22 4 18.18 20.00 52.00 2.60 
25 18 4 22.22 16.00 32.00 2.00 
26 14 7 50.00 10.50 16.00 1.52 
27 7 5 71.43 4.50 5.50 1.22 
28 2 2 100.00 1.00 1.00 1.00 
Table 91: Age specific life table of Vigna strain on chili 
x lx dx 100gx Lx Tx ex 
0 100.00 2.00 2.00 99.00 2081.50 21.03 
1 98.00 3.00 3.06 96.50 1982.50 20.54 
2 95.00 3.00 3.16 93.50 1886.00 20.17 
3 92.00 3.00 3.26 90.50 1792.50 19.81 
4 89.00 3.00 3.37 87.50 1702.00 19.45 
5 86.00 5.00 5.81 83.50 1614.50 19.34 
6 81.00 2.00 2.47 80.00 1531.00 19.14 
7 79.00 2.00 2.53 78.00 1451.00 18.60 
8 77.00 1.00 1.30 76.50 1373.00 17.95 
9 76.00 4.00 5.26 74.00 1296.50 17.52 
10 72.00 6.00 8.33 69.00 1222.50 17.72 
11 66.00 1,00 1.52 65.50 1153.50 17.61 
12 65.00 4.00 6.15 63.00 1088.00 17.27 
13 61.00 3.00 4.92 59.50 1025.00 17.23 
14 58.00 3 -.00 5.17 56.50 965.50 17.09 
15 55.00 1.00 1.82 54.50 909.00 16.68 
16 54.00 3.00 5.56 52.50 854.50 16.28 
17 51.00 0.00 0.00 51.00 802.00 15.73 
18 51.00 3.00 5.88 49.50 751.00 15.17 
19 48.00 2.00 4.17 47.00 70.1.50 14.93 
20 46.00 4.00 8.70 44.00 654.50 14.88 
21 42.00 1.00 2.38 41.50 610.50 14.71 
22 41.00 2.00 4.88 40.00 569.00 14.23 
23 39.00 3.00 7.69 37.50 529.00 14.11 
24 36.00 4.00 11.11 34.00 491.50 14.46 
25 32.00 1.00 3.13 31.50 457.50 14.52 
26 31.00 0.00 0.00 31.00 426.00 13.74 
27 31.00 1.00 3.23 30.50 395.00 12.95 
28 30.00 0.00 0.00 30.00 364.50 12.15 
29 30.00 2.00 6.67 29.00 334.50 11.53 
30 28.00 1.00 3.57 27.50 305.50 11.11 
31 27.00 1.00 3.70 26.50 278.00 10.49 
32 26.00 1.00 3.85 25.50 251.50 9.86 
33 25.00. 2.00 8.00 24.00 226.00 9.42 
34 23.00 2.00 8.70 22.00 202.00 9.18 
35 21.00 1.00 4.76 28.50 180.00 6.32 
36 20.00 3.00 15.00 28.50 151.50 5.32 
37 17.00 6.00 35.29 27.50 123-00 4.47 
38 11.00 2.00 18.18 25.00 95.50 3.82 
39 9.00 3.00 33.33 24.50 70.50 2.88 
40 6.00 4.00 66.67 23.50 46.00 1.96 
41 2.00 1.00 50.00 22.00 22.50 1.02 
42 1.00 1.00 100.00 0.50 0.50 1.00 
Table 92: Age specific life table of Vigna strain on tomato 
x  lx dx 100gx Lx Tx  ex 
0 100 1 1.00 100,00 1776.50 17.77 
1 99 3 3.03 97.50 1676.50 17.19 
2 96 5 5.21 93.50 1579.00 16.89 
3 91 0 0.00 91.00 1485.50 16.32 
4 91 13 3.30 89.50 1394.50 15.58 
5 88 3 3.41 86.50 1305.00 15.09 
6 85 3 3.53 83.50 1218.50 14.59 
7 82 0 0.00 82.00 1135.00 13.84 
8 82 2 2.44 81.00 1053.00 13.00 
9 80 0 0.00 80.00 972.00 12.15 
10 80 1 1.25 79.50 892.00 11.22 
11 79 2 2.53 78.00 812.50 10.42 
12 77 2 2.60 76.00 734.50 9.66 
13 75 4 5.33 73.00 658.50 9.02 
14 71 1 1.41 70.50 585.50 8.30 
15 70 2 2.86 69.00 515.00 7.46 
16 68 6 8.82 65.00 446.00 6.86 
17 62 3 4.84 60.50 381.00 6.30 
18 59 5 8.47 56.50 320.50 5,67 
19 54 5 9.26 51.50 264.00 5.13 
20 49 5 10.20 46.50 212.50 4.57 
21 44 2 4.55 43.00 166.00 3.86 
22 42 8 19.05 38.00 123.00 3.24 
23 34 7 20.59 30.50 85.00 2.79 
24 27 8 29.63 23.00 54.50 2.37 
25 19 7 36.84 15.50 31.50 2.03 
26 12 4 33.33 10.00 16.00 1.60 
27 8 6 75.00 5.00 6.00 1.20 
28 2 2 100.00 1.00 1.00 1.00 
Table 93: Age specific life table of Vigna strain on okra 
x lx dx 100 x Lx Tx ex 
0 100 0 0.00 100.00 1687.00 16.87 
1 100 3 3.00 98.50 1587.00 16.11 
2 97 4 4.12 95.00 1488.50 15.67 
3 93 4 4.30 91.00 1393.50 15.31 
4 89 5 5.62 86.50 1302.50 15.06 
5 84 7 8.33 80.50 1216.00 15.11 
6 77 3 3.90 75.50 1135.50 15.04 
7 74 8 10.81 70.00 1060.00 15.14 
8 66 4 6.06 64.00 990.00 15.47 
9 62 3 4.84 60.50 926.00 15.31 
10 59 1 1.69 58.50 865.50 14.79 
11 58 3 5.17 56.50 807.00 14.28 
12 55 0 0.00 55.00 750.50 13.65 
13 55 1 1.82 54.50 695.50 12.76 
14 54 3 5.56 52.50 641.00 12.21 
15 51 2 3.92 50.00 588.50 11.77 
16 49 3 6.12 47.50 538.50 11.34 
17 46 2 4.35 45.00 491.00 10.91 
18 44 3 6.82 42.50 446.00 10.49 
19 41 1 2.44 40.50 403.50 9.96 
20 40 1 2.50 39.50 363.00 9.19 
21 39 2 5.13 38.00 323.50 8.51 
22 37 1 2.70 36.50 285.50 7.82 
23 36.  4 11.11 34.00 249.00 7.32 
24 32 2 6.25 31.00 215.00 6.94 
25 30 1 3.33 29.50 184.00 6.24 
26 29 2 6.90 28.00 154.50 5.52 
27 27 2 7.41 26.00 126.50 4.87 
28 25 4 16.00 23.00 100.50 4.37 
29 21 1 4.76 20.50 77.50 3.78 
30 20 2 10.00 19.00 57.00 3.00 
31 18 4 22.22' 16.00 38.00 2.38 
32 14 5 35.71 11.50 22.00 1.91 
33 9 4 44.44 7.00 10.50 1.50 
34 5 4 80.00 3.00 3.50 1.17 
35 1 1 100.00 0.50 0.50 1.00 
Table 94: Age specific life table of Vigna strain on green gram 
x lx dx 100 xc  Lx Tx ex 
0 100 2 2.00 99.00 1539.50 15.55 
1 98 3 3.06 96.50 1440.50 14.93 
2 95 4 4.21 93.00 1344.00 14.45 
3 91 2 2.20 90.00 1251.00 13.90 
4 89 5 5.62 86.50 1161.00 13.42 
5 84 2 2.38 83.00 1074,50 12.95 
6 82 5 6.10 79.50 991.50 12.47 
• 7 77 2 2.60 76.00 912.00 12.00 
9 75 4 5.33 73.00 836.00 11.45 
9 71 2 2.82 70.00 763.00 10.90 
.10 69 1 1.45 68.50 693.00 10.12 
11 68 7 10.29 64.50 624.50 9.68 
12 61 5 8.20 58.50 560.00 9.57 
13 56 5 8.93 53.50 501.50 9.37 
14 51 2 3.92 50.00 448.00 8.96 
15 49. 5 10.20 46.50 398.00 8.56 
16 44 6 13.64 41.00 351.50 8.57 
17 38 3 7.89 36.50 310.50 8.51 
18 35 3 8.57 33.50 274.00 8.18 
19 32 3 9.38 30.50 240.50 7.89 
20 29 2 6.90 28.00 210.00 7.50 
21 27 1 3.70 26.50 182.00 6.87 
22 26 2 7.69 25.00 155.50 6.22 
23 24 2 8.33 23.00 130.50 5.67 
24 22 1 4.55 21.50 107.50 5.00 
25 21 2 9.52 20.00 86.00 4.30 
26 19 3 15.79 17.50 66.00 . 3.77 
27 16 2 12.50 15.00 48.50 3.23 
28 14 1 7.14 13.50 33.50 2.48 
29 13 2 15.38 6.50 20.00 3.08 
30 11 3 27.27 5.50 13.50 2.45 
31 8 3 37.50 4.00 8.00 2.00 
32 5 3 60.00 2.50 4.00 1.60 
33 2 1 50.00 1.00 . 	1.50 1.50 
34 1 1 100.00 0.50 0.50 1.00 
Table 95. Age specific life table of Vigna strain on black gram 
u 
x lx Dx 100gx Lx Tx ex 
0 100 0 0.00 100.00 1902.50 19.03 
1 100 1 1.00 99.50 1802.50 18.12 
2 99 4 4.04 97.00 1703.00 17.56 
3 95 3 3.16 93.50 1606.00 17.18 
4 92 3 3.26 90.50 1512.50 16.71 
5 89 5 5.62 86.50 1422.00 16.44 
6 84 2 2.38 83.00 1335.50 16.09 
7 82 1 1.22 81.50 1252.50 15.37 
8 81 4 4.94 79.00 1171.00 14.82 
9 77 1 1.30 76.50 1092.00 14.27 
10 76 5 6.58 73.50 1015.50 13.82 
11 71 6 8.45 68.00 942.00 13.85 
12 65 3 4.62 63.50 874.00 13.76 
13 62 3 4.84 60.50 810.50 13.40 
14 59 3 5.08 57.50 750.00 13.04 
15 56 1 1.79 55.50 692.50 12.48 
16 55 4 7.27 53.00 637.00 12.02 
17 51 0 0.00 51.00 584.00 11.45 
18 51 1 1.96 50.50 533.00 10.55 
19 50 1 2.00 49.50 482.50 9.75 
20 49 1 2.04 48.50 433.00 8.93 
21 48 2 4.17 47.00 384.50 8.18 
22 46 2 4.35 45.00 337.50 7.50 
23 44 1 2.27 43.50 292.50 6.72 
24 43 1 2.33 42.50 249.00 5.86 
25 42 1 2.38 41.50 206.50 4.98 
26 41 5 12.20 38.50 165.00 4.29 
27 36 7 19.44  32.50 126.50 3.89 
28 29 4 13.79 27.00 94.00 3.48 
29 25 6 24 22.00 67.00 3.05 
30 19 5 26.32 16.50 45.00 2.73 
31 14 3 21.43 12.50 28.50 2.28 
32 11 4 36.36 9.00 16.00 1.78 
33 7 4 57.14 5.00 7.00 1.40 
34 3 2 66.67 1.50 2.00 1.33 
35 1 1 100 0.50 0.50 1.00 
Table 96: Stage specific life table of Solanum strain on different host plants 
Number surviving Number Mortality Indispen- 
at the beginning of dying Apparent Survival Survival sable 
Stages stage in each stage mortality fraction ratio Mortality Log k- 
x Ix dx 100 qx sx MSR IM Ix value 
Brinjal 
Egg 100.00 18.00 I8.00 0.82 0.22 11.41 2.00 0.09 
NI 82.00 10.00 12.20 0.88 0.14 7.22 1.91 0.06 
N II 72.00 7.00 9.72 0.90 0.11 5.60 1.86 0.04 
N III 65,00 3.00 4.62 0.95 0.05 2.52 1.81 0.02 
Pupa 62.00 I0.00 16.13 0.84 0.19 10.00 1.79 0.08 
Adult 52.00 52.00 100.00 0.00 - - 1.72 - 
K- 0.28 
Chili 
Egg 100.00 19.00 19.00 0.81 0.23 14.54 2.00 0.09 
NI 81.00 4.00 4.94 0.95 0.05 3.22 1.91 0.02 
N II 77.00 2.00 2.60 0.97 0.03 1.65 1,89 0.01 
N III 75.00 4.00 5.33 0.95 0.06 3.49 1.88 0.02 
Pupa 71.00 9.00 12.68 0.87 0.15 9.00 1.85 0.06 
Adult 62.00 62.00 100.00 0.00 - - 1.79 - 
_ K- 0.21 
Tomato 
Egg 100.00 30.00 30.00 0.70 0.43 23,14 2,00 0.15 
N I - 70.00 6.00 8.57 0.91 0.09 5.06 1.85 0.04 
N II 64.00 4.00 6.25 0.94 0.07 3.60 1.81 0.03 
N III 60.00 5.00 8.33 0.92 0.09 4.91 1.78 0.04 
Pupa 55.00 1.00 1.82 0.98 0.02 1.00 1.74 0.01 
Adult 54.00 54.00 100.00 0.00 - - 1.73 - 
K- 0.27 
Okra 
Egg 100.00 32.00 32.00 0.68 0.47 24.00 2.00 0.17 
NI 68.00 7.00 10.29 0.90 0.11 5.85 1.83 0.05 
N II 61.00 2.00 3.28 0.97 0.03 1.73 1.79 0.01 
N III 59.00 , 	5.00 8.47 0.92 0.09 4.72 1.77 0.04 
Pupa 54.00 3.00 5.56 0.94 0.06 3.00 1.73 0.02 
Adult 51.00 51.00 100.00 0.00 - - 1.71 - 
K- 0.29 
Green gram 
Egg 100.00 16.00 16.00 0.84 0.19 6.86 2.00 0.08 
NI 84.00 6.00 7.14 0.93 0.08 2.77 1.92 0.03 
NH 78.00 10.00 I2.82 0.87 0.15 5.29 1.89 0.06 
N III 68.00 10.00 14.71 0.85 0.17 6.21 1.83 0.07 
Pupa 58.00 22.00 37.93 0.62 0.61 22.00 1.76 0.21 
Adult 36.00 36.00 100.00 0.00 - - 1.56 - 
K- 0.44 
Black gram 
Egg 100.00 6.00 6.00 0.94 0.06 2.30 2.00 0.03 
NI 94.00 17.00 18.09 0.82 0.22 7.95 1.97 0.09 
N II 77.00 5.00 6.49 0.94 0.07 2.50 1.89 0.03 
N III 72.00 16.00 22.22 0.78 0.29 10.29 1.86 0.11 
Pupa 56.00 20.00 35.71 0.64 0.56 20.00 I.75 0.19 
Adult 36.00 36.00 100.00 0.00 - - 1.56 - 
K- 0.44 
N = Nymphal stage 
Table 97: Stage specific life table of Capsicum strain on different host plants 
Number surviving 
at the 	Number 	 Mortality/ Indispen- 
beginning of 	dying 	Apparent Survival Survival 	sable 
Stages stage in each stage Mortality fraction ratio Mortality Log k 
_ x Ix ax 100 qx sx MSR IM Ix value 
Bines - - - - 
Egg 100.00 19.00 19.00 0.81 0.23 I0.32 2.00 0.09 
NI 81.00 15.00 18.52 0.81 0.23 10.00 1.91 0.09 
N II 66.00 11:00 16.67 0.83 0.20 8.80 1.82 0.08 
N III 55.00 7.00 12.73 0.87 ' 0.15 6.42 1.74 0.06 
Pupa 48.00 4.00 8.33 0.92 0.09 4.00 1.68 0.04 
Adult 44.00 44.00 100.00 0.00 - - 1.64 - 
K- 0.36 
Chili 
Egg 100.00 11.00 I1.00 0.88 0.13 7.63 2.00 0.06 
NI 88.00 8.00 9.09 0.92 0.10 6.02 1.94 0.04 
N II 81.00 3.00 3.70 0.96 0.04 2.35 1.91 0.02 
N III 78.00 3.00 3.85 0.96 0.04 2.44 1.89 0.02 
Pupa 75.00 14.00 18.67 0.81 0.23 14.00 1.88 0.09 
Adult 61.00 61.00 100.00 0.00 - - I.79 - 
K- 0.21 
Tomato 
Egg 100.00 18.00 18.00 0.82 0.22 9.22 2.00 0.09 
NI 82.00 7.00 8.54 0.91 0.09 3.92- 1.91 0.04 
Nil 75.00 9.00 12.00 0.88 0.14 5.73 1.88 0.06 
N III 66.00 5.00 7.58 0.92 0.08 3.44 1.82 0.03 
Pupa 61.00 19.00 31.15 0.69 0.45 19.00 1.79 0.16 
Adult 42.00 42.00 100.00 0.00 - - 1.62 - 
K- 0.38 
Okra 
Egg 100.00 30.00 30.00 0.70 0.43 12.86 2.00 0.15 
N 1 70.00 19.00 27.14 0.73 0.37 11.18 1.85 0.14 
N II 51.00 6.00 11.76 0.88 0.13 4.00 1.71 0.05 
N I11 45.00 7.00 15.56 0.84 0.18 5,53 1.65 0.07 
Pupa 38.00 8.00 21.05 0.79 0.27 8.00 1.58 0.10 
Adult 30.00 30.00 100,00 0.00 - - 1.48 - 
K- 0.52 
Greengrain  
Egg 100.00 28.00 28.00 0.72 0.39  11.28 2.00 0.14 
NI 72.00 14.00 19.44 0.81 0.24 7.00 1.86 0.09 
N II 58.00 9.00 15.52 0.84 0.18 5.33 1.76 0.07 
N III 49.00 11.00 22.45 0.78 0.29 8.39 1.69 0.11 
Pupa 38.00 9.00 23.68 0.76 0.31 9.00 1.58 0.12 
Adult 29.00 29.00 100.00 0.00 - - 1.46 - 
K- 	0.54 
Black gram 
Egg 100.00 23.00 23.00 0.77 0.30 8.96 2.00 0.11 
NI 77.00 22.00 28.57 0.71 0.40 12.00 1.89 0.15 
N II 55.00 10.00 18.I8 !0.82 0.22 6.67 1.74 0.09 
NH! 45.00 10.00 22.22 0.78 0.29 8.57 1.65 0.11 
Pupa 35.00 5.00 14.29 0.86 0.17 5.00 1.54 0.07 
Adult 30.00 30.00 100.00 0.00 - - 1.48 - 
K- 	0.52 
N = Nymphal stage 
Table 98: Stage specific [ife table of Lycopersicon strain on different host plants 
Number surviving 
at the Mortality/ Indispens 
beginning of Number dying Apparent • Survival Survival able 
Stages stage in each stage Mortality fraction ratio Mortality k- 
x Ix dx !OOqx MSR IM Lo lx value 
Brinjal 
Egg 100.00 15.00 15.00 0.85 0.18 9.71 2.00 0.07 
NI 85.00 15.00 17.65 0.82 0.21 11.79 1.93 0.08 
Nil 70.00 5.00 7.14 0.93 0.08 4.23 1.85 0.03 
N 1II 65.00 5.00 7.69 0.92 0.08 4.58 1.81 0.03 
Pupa 60.00 10.00 I6.67 0.92 0.18 10.00 1.78 0.04 
Adult 55.00 55.00 100.00 0.00 _ _ 1.74 _ 
K- 0.26 
Chili 
Egg I00.00 14.00 14.00 0.86 0.16 8.95 2.00 0.07 
NI 86.00 1.6.00 18.60 0.81 0.23 12.57 1.93 0.09 
N II 70.00 4.00 5.71 0.94 0.06 3.33 1.85 0.03 
N III 66.00 2.00 3.03 0.97 0.03 1.72 1.82 0.01 
Pupa 64.00 9.00 14.06 0.86 0.16 9.00 1.81 0.07 
Adult 55.00 55.00 100.00 0.00 1.74 _ 
- - K- 0.26 
Tomato 
Egg 100.00 14.00 14.00 0.86 0.16 12.2I 2.00 0.07 
NI 86.00 4.00 4.65 0.95 0.05 3.66 1.93 0.02 
Nil 82.00 2.00 2.44 0.98 0.03 1.88 1.91 0.0I 
N III 80.00 3.00 3,75 0.96 0.04 2.92 1.90 0.02 
Pupa 77.00 2,00 2.60 0.97 0.03 2.00 1.89 0.01 
Adult 75.00 75.00 100.00 0.00 _ _ 1.88 
K- y 0.12 
Okra 
Egg 100.00 15.00 15.00 0.65 	, 0.23 9.69 2.00 0.19 
NI 65.00 10.00 15.38 0.85 0.18 7.64 1.81 0.07 
N II 55.00 3.00 5.45 0.95 0.06 2.42 1.74 0.02 
N I1I 52.00 4.00 7.69 0.92 0.08 3.50 1.72 0.03 
Pupa 48.00 6.00 12.50 0.88 0.14 6.00 1.68 0.06 
Adult 42.00 42.00 100.00 0.00 - - I.62 _ 
K- 0.38 
Green gram 
Egg 100.00 24.00 24.00 0.76 0.32 17.37 2.00 0.12 
NI 76.00 6.00 7.89 0.92 0.09 4.71 1.88 0.04 
N II 70.00 8.00 11.43 0.89 0.13 7.10 1.85 0.05 
N III 62.00 3.00 4.84 0.95 0.05 2.80 1.79 0.02 
Pupa 59.00 4.00 6.78 0.93 0.07 4.00 1.77 0.03 
Adult 55.00 55.00 100.00 0.00 _ _ 1.74 _ 
K- 0.26 
Black gram 
Egg 100.00 16.00 16.00 0.84 0.19 10.86 2.00 0.08 
N I 84.00 14.00 16.67 0.83 0.20 11.40 1.92 0.08 
Nil 70.00 5.00 7.14 0.93 0.08 4.38 1.85 0.03 
N III 65.00 4.00 6.15 0.94 0.07 3.74 1.81 0.03 
Pupa 61.00 4.00 6.56 0.93 0.07 4.00 1.79 0.03 
Adult ' 57.00 57.00 I00.00 0.00 _ _ 1.76 _ 
K- 0.24 
N = NymphaI stage 
Table 99: Stage specific life table of Abelmoschus strain on different host plants 
Number surviving 
at the Number Mortality/ Indispen- 
beginning of dying Apparent Survival Survival sable k- 
Stages stage in each stage Mortality fraction ratio Mortality Log valu 
x Ix dx 100 qr sx MSR IM lx e 
Brinjal  
Egg 100.00 10.00 10.00 0.90 0.11 7.56 2.00 0.05 
NI 90.00 4,00 4.44 0.96 0.05 3.16 1.95 0.02 
N II 86.00 6.00 6.98 0.93 0.08 5.10 1.93 0.03 
N III 80.00 5.00 6.25 0.94 0.07 4.53 1.90 0.03 
Pupa 75.00 7.00 9.33 0.91 0.10 7.00 1.88 0.04 
Adult 68.00 68.00 - 100.00 0.00 1.83 _ 
r  K- 0.17 
Chili 
Egg 100.00 9.00 9.00 0.91 0.10 5.74 2.00 0.04 
NI 91.00 5.00 5.49 0.95 0.06 3.37 1.96 0.02 
N Il 86.00 5.00 5.81 0.94 0.06 3.58 1.93 0.03 
N I1I 81.00 10.00 12.35 0.88 0.14 8.17 1.91 0.06 
Pupa 71.00 13.00 18.31 0.82 0.22 13.00 1.85 0.09 
Adult 58.00 58.00 100.00 0.00 _ 1.76 _ 
K- 0.24 
Tomato - 
Egg 100.00 12.00 12.00 0.88 0.14 6.68 2.00 0.06 
N-I 88.00 7.00 7.95 0.92 0.09 4.23 1.94 0.04 
N I1 81.00 10.00 12.35 0.88 0.14 6.90 1.91 0.06 
N 111 71.00 9.00 12.68 0.87 - 	0.15 7.11 1.85 0.06 
Pupa 62.00 13.00 20.97 0.79 0.27 13.00 1.79 0.10 
Adult 49.00 49.00 100.00 0.00 1.69 _ 
K- 0.31 
Okra 
Egg 100.00 24.00 24.00 0.76 0.32 18.32 2.00 0.12 
NI 76.00 8.00 10.53 0.89 0.12 6.82 1.88 0.05 
N Il 68.00 2.00 2.94 0.97 0.03 1.76 1.83 0.01 
N III 66.00 5.00 7.58 0.92 0.08 4.75 1.82 0.03 
Pupa 61.00 3.00 4.92 0.95 0.05 3.00 1.79 0.02 
Adult 58.00 58.00 100.00 0.00 _ 1.76 _ 
K- 0.24 
Green gram  
Egg 100.00 25.00 25.00 0.75 0.33 13.33 2.00 0.12 
NI 75.00 13.00 17.33 0.83 0.21 8.39 1.88 0.08 
Nil 62.00 2.00 3.23 0.97 0.03 1.33 1.79 0.01 
Nil 60.00 9.00 15.00 0.85 0.18 7.06 1.78 0.07 
Pupa 51.00 11.00 21.57 0.78 0.28 11.00 1.71 0.11 
Adult 40.00 40.00 100.00 0.00 _ 1.60 _ 
K- 0.40 
tsiacK gram 
Egg 100.00 9.00 9.00 0.91 0.10 5.04 2.00 0.04 
NI 91.00 19.00 20.88 0.79 0.26 13.46 1.96 0.10 
N II 72.00. 11.00 I5.28 • 0.85 0.18 9.20 1.86 0.07 
N 1II 61.00 2.00 3.28 0.97 0.03 1.73 1.79 0.01 
Pupa 59.00 8.00 13.56 0.86 0.16 8.00 1.77 0.06 
Adult 51.00 51.00 100.00 0.00 1.71 - 
K- 0.29 
N = Nymphal stage 
Table 100: Stage specific life table of Vigna strain on different host plants 
Number surviving Number  Indispen- 
at the dying Apparent 	Survival 	Survival sable 
 of the in each Mortality 	fraction ratio Mortality 
Stages 	stage stage 100 qx 	sx MSR 
Log 
1 	lx  value x 	 Ix dx 
Brin'al 
Egg I00.00 15.00 15,00 0.85 0.18 8.65 2.00 0.07 
NI 85.00 5.00 5.88 0.94 0.06 3.06 1.93 0.03 
N II 80.00 5.00 6.25 0.94 0.07 3.27 1.90 0.03 
N III 75.00 9.00 12.00 0.88 0.14 6.68 1.88 0.06 
Pupa 66.00 17.00 25.76 0.74 0.35 17.00 1.82 0.13 
Adult 49.00 49.00 100.00 0.00 _ _ 1.69 _ 
K- 0.31 
Chili 
Egg 100.00 23.00 23.00 0.77 0.30 9.56 2.00 0.11 
NI 77.00 12.00 15.58 0.84 0.18 5.91 1.89 0.07 
N II 65.00 11.00 16.92 0.83 0.20 6.52 1.81 0.08 
N III 54.00 8,00 14.81 0.85 0.17 5.57 I.73 0.07 
Pupa 46.00 14.00 30.43 0.70 0.44 14.00 1.66 0.16 
Adult 32.00 32.00 100.00 0.00 _ _ 1.51 _ 
K- 0.49 
Tomato 
Egg 100.00 I2.00 12.00 0.88 0.14 8.05 2.00 0.06 
NI 88.00 6.00 6.82 0.93 0.07 4.32 1.94 0.03 
N II 82.00 3.00 3.66 0.96 0.04 2.24 1.91 0.02 
N I1I 79.00 8.00 10.13 0.90 0.11 6.65 1.90 0.05 
Pupa 71.00 12.00 16.90 0.83 0.20 12.00 1.85 0.08 
Adult 59.00 59.00 100.00 0.00 _ _ 1.77 _ 
K- 0.23 
Okra  
Egg 100.00 23.00 23.00 0.77 0.30 8.05 2.00 0.1I 
NI 77.00 15.00 19.48 0.81 0.24 9.68 1.89 0.09 
N II 62.00 7.00 11.29 0.89. 0.13 5.09 1.79 0.05 
N III 55.00 4.00 7.27 0.93 0.08 3.14 1,74 0.03 
Pupa 51.00 11.00 21.57 0.78 0.28 11.00 1.71 0.11 
Adult 40.00 40.00 100.00 0.00 _ _ 1.60 _ 
K- 0.40 
Green gram  
Egg 100.00 18.00 18.00 0.82 0.22 5.93 2.00 0.09 
NI 82.00 11.00 13.41 0.87 0.15 4.18 1.91 0.06 
N II 71.00 I0.00 14.08 0.86 0.16 4.43 1.85 0.07 
N III 61.00 I7.00 27.87 0.72 0.39 10.43 1.79 0.14 
Pupa 44.00 17.00 38.64 0.61 0.63 17.00 1.64 0.21 
Adult 27.00 27.00 100.00 0.00 _ _ 1.43 
K- 0.57 
Black gram 
Egg 100.00 16.00 16.00 0.84 0.19 9.14 2.00 0.08 
NI 84.00 7.00 8.33 0.92 0.09 .4.36 1.92 0.04 
N 11 77.00 12.00 15.58 0.84 0.18 8.86 1.89 0.07 
N III 65.00 10.00 15.38 0.85 0.18 8.73 1.81 0.07 
Pupa 55.00 7.00 12.73 0.87 0.15 7.00 1.74 0.06 
Adult 48.00 48.00 100.00 0.00 _ _ 1.68 _ 
K- 0.32 
N = Nymphal stage 
Table 101: Fertility table of Solanum strain on brinjal 
Pivotal Age specific Net Value of % Constitution 
Age Female Natality reproductive a T`Ix.mx of each group 
(Day) survivorship rate , 	rate Where r= towards `r' 
x Ix nix Ro Ix.mx Ixmx.x 0.1931 
18.5 0.52 2.56 1.33 24.63 0.04 3.74 
19.5 0.48 9.58 4.60 89.67 0.11 10.64 
20.5 0.48 18.82 9.03 185.19 0.17 17.23 
21.5 0.48 19.74 9.48 203.72 0.15 14.90 
22.5 0.44 24.80 10.91 245.52 0.14 14.15 
23.5 '0.44 26.50 11.66 274.01 0.12 12.46 
24.5 0.41 27.58 11.31 277.04 0.10 9.96 
25.5 0.41 24.45 10.02 255.62 0.07 7.28 
26.5 0.40 19.40 7.76 205,64 0.05 4.65 
27.5 0.35 16.20 5.67 155.93 0.03 2.80 
28.5 0.28 12.48 3.49 99.59 0.01 1.42 
29.5 0.19 9.20 1.75 51.57 0.01 0.59 
30.5 0.12 5.10 0.61 18.67 0.00 0.17 
31.5 0.04 I.80 0.07 2.27 0.00 0.02 
SUM 218.21 87.70 2089.05 1.00 100.00 
Table 102: Fertility table of Solanum strain on chili 
Pivotal Age specific Net Value of % Constitution 
Age Female Natality reproductive "I.mx 
a of each group 
(Day) survivorship rate rate Where r= towards `r' 
x Ix mx (Ro) Ix.mx Ixmx.x 0.1113 
29.5 0.62 2.54 1.57 46.46 0.06 5.91 
30.5 0.57 11.58 6.60 201.32 0.22 22.17 
31.5 0.48 10.25 4.92 154.98 0.15 14.79 
32.5 0.41 15.20 6.23 202.54 0.17 16.76 
33.5 0.32 21.45 6.86 229.94 0.17 16.51 
34.5 0.26 23.55 6.12 211.24 0.13 13.18 
35.5 0.19 19.25 3.66 I29.84 0.07 7.04 
36.5 0.I2 11.80 1.42 51.68 0.02 2.44 
37.5 0.06 9.65 0.58 21.71 0.01 0.89 
38.5 0.04 4.25 0.17 6.55 0.00 0.23 
39.5 0.02 2.10 0.04 1.66 0.00 0.05 
40.5 0.01 0.60 0.01 0.24 0.00 0.01 
SUM 	 132.22 	38.18 	1258.16 	I.00 	100.00 
Table IQ : FertiIity table of Solanum strain on tomato 
Pivotal Age specific Net reproductive Value of % Constitution 
Age Female Natality rate a r"'F1rmr of each group 
(Day) survivorship rate Ro Where r= towards `r' 
x Ix mx Ix. mx Ixmx.x 0.1513 
23.5 0.54 2.00 1.08 25.38 0.03 3.08 
24.5 0.54 6.18 3.34 81.76 0.08 8.18 
25.5 0.54 6.00 3.24 - 82.62 0.07 6.83 
26.5 0.52 11.40 5.93 157.09 0.1I 10.74 
27.5 0.52 I5.85 8.24 226.66 0.13 12.84 
28.5 0.52 I8.12 9.42 268.54 0.13 12.61 
29.5 0.52 18.56 9.65 284.71 0.11 11.11 
30.5 0.52 16.80 8.74 266.45 0.09 8.64 
31.5 0.50 18.85 9.43 296.89 0.08 8.01 
32.5 0.50 21.00 10.50 341.25 0.08 7.67 
33.5 0.50 12.00 6.00 201.00 0.04 3.77 
34.5 0.46 I2.55 5.77 199.17 0.03 3.12 
35.5 0.41 8.24 3.38 II9.93 0.02 1.57 
36.5 0.35 7.00 2.45 89.43 0.01 0.98 
37.5 0.30 4.82 1.45 54.23 0.00 0.50 
38.5 0.26 3.15 0.82 31.53 0.00 0.24 
39.5 0.20 1.45 0.29 11.46 0.00 0.07 
40.5 0.13 1.20 0.16 6.32 0.00 0.03 
41.5 0.03 0.85 0.03 I.06 0.00 0.00 
SUM 186.02 89.89 2745.45 1.00 100.00 
Table 104: Fertility table of Solanum strain on okra 
Net Value of % Constitution Pivotal Age specific reproductive r,,,r a 	1x•mr of 	group Age Female Natality rate Where r= towards `r' (Day) survivorship rate (Ro) 
x Ix mx Ix.mx Ix.mx.x 0.1357 
25.5 0.51 2.18 1.11 28.35 0.03 3.50 
26.5 0.51 7.18 3.66 97.04 0.10 10.05 
27.5 0.51 14.80 7.55 207.57 0.18 18.09 
28.5 0.50 19.80 9.90 282.15 0.2I 20.72 
29.5 0.44 19.52 8.59 253.37 0.16 15.70 
30.5 0.39 2I.25 8.29 252.77 0.13 13.22 
31.5 0.34 24.15 8.21 258.65 0.11 11.44 
32.5 0.28 11.20 3.14 101.92 0.04 3.81 
33.5 0.19 15.10 2.87 96.11 0.03 3.05 
34.5 0.05 7.16 0.36 12.35 0.00 0.33 
35.5 0.02 4.00 0.08 2.84 0.00 0.06 
36.5 0.01 1.90 0.02 0.69 0.00 0.01 
148.24 53.77 1593.81 1.00 100.00 
Table 105: Fertility table of Solanum strain on green gram 
Pivotal Net Value of % Constitution 
Age Age specific reproductive e Irma of each group 
(Day) Female Natality rate Where r towards `r' 
survivorship rate (Ro) 
x Ix mx Ix.mx Ix.mx.x 0.0781 
20.5 0.36 0.56 - 0.202 4,13 0.04 4.07 
21.5 0.32 2.18 0.698 15.00 4.13 13.03 
22.5 0.28 3.26 0.913 20.54 0.16 15.77 
23.5 0.27 5.00 1.350 31.73 0.22 21.57 
24.5 0.26 8.85 2.301 56.37 0.34 34.00 
25.5 0.11 5.90 0.649 16.55 0.09 8.87 
26.5 0.07 2.40 0.168 4.45 0.02 2.12 
27.5 0.02 2.14 0.043 1.18 0.01 0.50 
28.5 0.01 0.78 0.008 0.22 0.00 0.08 
SUM 31.07 6.331 150,17 1.00 100.00 
Table 106: Fertility table of Solanum strain on black gram 
Net Value of % Constitution Pivotal Age specific reproductive ,,, a 	I. mx of each group Age Female Natality rate Where i= towards `r'  (Day) survivorship rate (Ro) 
x Ix mx Ix. mx lx. mx.x 0.0918 
20.5 0.36 0.32 0.12 2.36 0.02 1.75 
21.5 0.32 5.56 1.78 38.25 0.25 24.71 
22.5 0.28 10.10 2.83 63.63 0.36 35.84 
23.5 0.25 8.25 2.06 48.47 0.24 23.84 
24.5 0.I8 5.05 0.91 22.27 0.10 9.59 
25.5 0.12 2.35 0.28 7.19 0.03 2.71 
26.5 0.06 2.65 0.16 4.21 0.01 1.40 
27.5 0.02 0.95 0.02 0.52 0.00 0.15 
SUM 35.23 8.15 186.91 1.00 100.00 





















of each group 
towards `r' 
24.5 0.44 0.28 0.12 3.02 0.005 0.534 
25.5 0.41 0.65 0.27 6.80 0.010 1.016 
26.5 0.38 7.10 2.70 71.50 0.091 9.052 
27.5 0.34 14.50 4,93 135.58 0.146 14.552 
28.5 0.3 16.80 5.04 143.64 0.131 13.088 
29.5 0.29 25.62 7.43 219.18 0.170 16.975 
30.5 0.26 27.32 7.10 216.65 0.143 14.277 
31.5 0.26 22.20 5.77 181.82 0.102 10.207 
32.5 0.25 20.50 5.13 166.56 0.080 7.973 
33.5 0.22 18.00 3.96 132.66 0.054 5.420 
34.5 0.19 15.40 2.93 100.95 0.035 3.523 
35.5 0.19 11.85 2.25 79.93 0.024 2.385 
36.5 0.1 7.10 0.71 25.92 0.007 0.662 
37.5 0.09 3.58 0.32 12.08 0.003 0.264 
38.5 0.05 1.80 0.09 3.47 0.001 0.065 
39.5 0.01 0.85 0.01 0.34 0.000 0.005 
SUM 	 193.55 	48.76 	1500.07 	1.000 	100.000 





















of each group 
towards `r' 
18.5 0.61 0.32 0.20 3.61 0.01 1.13 
19.5 0.54 2.87 1.55 30.18 0.08 7.70 
20.5 0.49 7.60 3.72 76.34 0.16 15.89 
21.5 0.45 12.24 5.51 118.42 0.20 - 20.15 
22.5 0.41 21.00 8.61 193.73 0.27 27.00 
23.5 0.32 19.48 6.23 146.49 0.17 16.76 
24.5 0.24 13.80 3.3.1 81.14 0.08 7.64 
25.5 0.14 9.45 1.32 33.74 0.03 2.62 
26.5 0.09 5.88 0.53 14.02 0.01 0.90 
27.5 0.04 2.98 0.12 3.28 0.00 0.17 
28.5 0.02 1.66 0.03 0.95 0.00 0.04 
SUM 	 97.28 	31.14 	701.90 	1.00 	100.00 





















of each group 
towards `r' 
22.5 0.42 2.00 0.84 18.90 0.03 2.90 
23.5 0.39 6.22 2.43 57.01 0.07 7.21 
24.5 0.38 15.49 5.89 144.21 0.15 15.06 
253 0.36 27.48 9.89 252.27 0.22 21.79 
26.5 0.34 31.50 10.71 283.82 0.20 20.31 
27.5 0.31 28.20 8.74 240.41 0.14 14.28 
28.5 0.29 20.15 5.84 166.54 0.08 8.22 
29.5 0.27 12.00 3.24 95.58 0.04 3.92 
30.5 0.25 10.00 2.50 76.25 0.03 2.61 
31.5 0.24 9.24 2.22 69.85 0.02 1.99 
32.5 0.19 8.60 1.63 53.11 0.01 1.26 
33.5 0.11 4.90 0.54 18.06 0.00 0.36 
34.5 0.08 1.88 0.15 5.19 0.00 0.09 
35.5 0.06 0.54 0.03 1.15 0.00 0.02 
36.5 0.01 0.22 0.00 0.08 0.09 0.00 
SUM 178.42 54.66 1482.41 1.00 100.00 




















of each group 
towards `r' 
25.5 0.30 0.25 0.08 1.91 0.00 0.47 
26.5 0.30 1.60 0.48 12.72 0.03 2.70 
27.5 0.29 2.15 0.62 17.15 0.03 3.14 
28.5 0.27 5.28 1,43 40.63 0.06 6.44 
29.5 0.27 9.14 2.47 72.80 0.10 10.00 
30.5 0.25 18.15 4.54 138.39 0.16 16.50 
31.5 0.24 21.64 5.19 163,60 0.17 16.94 
32.5 024 23.12 5.55 180.34 0.16 16.24 
33.5 0.22 16.44 3.62 I21.16 0.09 9.49 
34.5 0.21 17.55 3.69 127.15 0.09 8.68 
35.5 0.21 11.10 2.33 82.75 0.05 4.92 
36.5 0.17 10.36 1.76 64.28 0.03 3.34 
37.5 0.12 4.28 0.51 19.26 0.01 0.87 
38.5 0.07 2.18 0.15 5.88 0.00 0.23 
39.5 0.03 0.84 0.03 1.00 0.00 0.03 
40.5 0.01 0.22 0.00 0.09 0.00 0.00 
SUM 144.3 32.44 1049.10 1.00 100.00 
Table 111: Fertility table of Capsicum strain on green gram 
Age specific Net Value of % Constitution 
Pivotal Age Female Natality reproductive a"'m1h.m1  of each group 
(Day) survivorship rate rate (Ro) Where r= towards `r' 
x lx mx _ Ix.mx lx.mx.x 0.0590 
27.5 0.29 0.28 0.081 2.23 0.02 1.60 
28.5 0.29 0.52 0.151 4.30 0.03 2.81 
29.5 0.28 0.60 0.168 4.96 0.03 2.95 
30.5 0.27 0.88 0.238 7.25 0.04 3.93 
31:5 0.27 1.85 0.500 15.73 0.08 7.79 
32.5 0.26 2.90 0.754 24.51 0.11 11.09 
33.5 0.24 3.66 0.878 29.43 0.12 12.17 
34.5 0.23 4.18 0.961 33.I7 0.13 12.56 
35.5 0.21 . 5.48 1.151 40.85 0.14 14.18 
36.5 0.21 4.24 0.890 32.50 0.10 10.34 
37.5 0.20 3.44 0.688 25.80 0.08 7.53 
38.5 0.18 3.I4 0.565 21.76 0.06 5.83 
39.5 0.15 2.24 0.336 13.27 0.03 3.27 
40.5 0.12 2.14 0.257 10.40 0.02 2.36 
41.5 0.09 1.52 0.137 5.68 0.01 1.18 
42.5 0.06 0.74 0.044 1.89 0.00 0.36 
43.5 0.02 0.29 0.006 0.25 0.00 0.04 
44.5 0.01 0.12 0.901 0.05 0.00 0.01 
SUM __ 38.22 7.8063 274.02 1.00 I00.00___ 
Table 112: Female fertility table of whitefly (Capsicum strain) on black gram 
Age specific Net Value of % Constitution 
Pivotal Age Female Natality reproductive a t""Ix m1  of each group 
(Day) survivorship rate rate (Ro) Where r= towards `r' 
x Ix mx Ix.mx Ix.mx.x 0.0603 
26.5 0.3 0.24 0.072 1.91 0.01 1.46 
27.5 0.29 0.68 0.197 5.42 0.04 3.75 
28.5 0.29 1.10 0.319 9.09 0.06 5.72 
29.5 0.28 1.14 0.319 9.42 0.05 5.39 
30.5 0.28 1.58 0.442 I3.49 0.07 7.03 
31.5 0.26 1.68 0.437 13.76 0.07 6.53 
32.5 0.26 3.20 0.832 27.04 0.12 11.72 
33.5 0.26 6.10 1.586 53.13 0.21 21.02 
34.5 0.25 5.24 1.310 45.20 0.16 16.35 
35.5 0.24 2.12 0.509 18.06 0.06 5.98 
36.5 0.22 2.10 0.462 16.86 0.05 5.11 
37.5 0.21 2.00 0.420 15.75 0.04 4.37 
38.5 0.18 1.08 0.194 7.48 0.02 1.91 
39.5 0.16 1.00 0.160 6.32 0.01 1.48 
40.5 0.14 1.02 0.143 5.78 0.01 1.24 
41.5 0.09 0.88 0.079 3.29 0.01 0.65 
42.5 0.05 0.62 0.031 1.32 0.00 0.24 
43.5 0.02 0.40 0.008 0.35 0.00 0.06 
SUM 32.I8 7.521 253.67 1.00 100.00 




















of each group 
towards `r' 
19.5 0.55 5.84 3.21 62.63 0.08 8.46 
20.5 0.49 16.24 7.96 I63.13 0.17 17.39 
21.5 0,48 20.74 9.96 214.04 0.18 18.06 
22.5. 0.41 21.18 8.68 195.39 0.13 13.07 
23.5 0.4 24.55 9.82 230.77 0.12 12.27 
24.5 0.36 24.28 8.74 214.15 0.09 9.06 
25.5 0.35 27.18 9.51 242.58 0.08 8.18 
26.5 0.31 22.78 7.136 187.14 - 0.05 5.04 
27.5 0.29 20.82 6.04 166.04 0.04 3.58 
28.5 0.28 18.54 5.19 147.95 0.03 2.55 
29.5 0.22 15.42 3.39 100.08 0.01 1.38 
30.5 0.18 11.24 2.02 61.71 0.01 0.68 
31.5 0.12 7.04 0.84 26.61 0.00 - 0.24 
32.5 0.05 3.54 0.18 5.75 0.00 0.04 
33.5 0.01 0.18 > 0.00 0.06 0.00 0.00 - 
239.57 82.61 2018.02 1.00 100.00 





















of each group 
towards `r' 
23.5 0.55 	. 2.00 1.10 25.85 0.05 4.55 
24.5 0.52 5.42 2.82 69.05 0.10 10.17 
25.5 0.51 11.40 5.81 148.26 0.18 18.32 
26.5 0.45 14.54 6.54 I73.39 0.18 18.00 
27.5 0.39 18.23 7.11 195.52 0.17 17.08 
28.5 0.32 20.14 6.44 183.68 0.14 13.52 
29.5 0.31 14.25 4.42 130.32. 0.08 8.09 
30.5 0.29 13.28 3.85 117.46 0.06 6.16 
31.5 0.22 11.72 2.58 81.22 0A4 3.60 
32.5 0.14 2.10 0.29 9.56 0.00 0.36 
33.5 0.09 1.44 0.13 4.34 0.00 0.14 
34.5 0.05 0.28 0.01 0.48 0.00 0.01 
35.5 0.01 0.20 0.00 0.07 0.00 . 	0.00 
SUM 115.00 41.12 1139.19 1.00 100.00 
Table 115: Fertility table of Lycopersicon strain on tomato 
Pivotal Age specific Net Value of 	Q 
Age Female Natality 	reproductive 
a g 7I,mz 	
o each f ech group survivorship 
gr
 rate 	rate (Ro) Where r= towards r 
x lx mx 	lx.mx 	Ix.mx.x 0.1880 
18.50 0.75 0.39 0.29 5.4I 0.01 0.90 
19.50 0.69 3.68 2.54 49.51 0.06 6.50 
20.50 0.66 12.00 7.92 162.36 0.17 16.80 
21.50 0.61 14.28 8.71 I87.28 0.15 15.31 
22.50 0.55 16.35 8.99 202.33 0.13 13.10 
23,50 0.54 22.10 11,93 280.45 0.14 14.40 
24.50 0.49 24.20 11.86 290.52 0.12 11.86 
25.50 0.44 21.18 9.32 237.64 0.08 7.72 
26.50 0.42 19.62 8.24 218.37 0.06 5.66 
27.50 0.39 16.88 6.58 181.04 0.04 3.75 
28.50 0.32 15.18 4.86 138.44 0.02 2.29 
29.50 0.24 12.44 2.99 88.08 0.01 1.I7 
30.50 0.16 8.66 1.39 42.26 0.00 0.45 
31.50 0.08 4.21 0.34 10.61 0.00 . 0.09 
32.50 0.02 2.10 0.04 I.37 0.00 0.01 
33.50 0.01 0.88 0.01 0.29 0.00 0.00 
SUM 194.15 86.00 2095.96 1.00 100.00 
Table 116: Female fertility table of whitefly (Lycopersicon strain) on okra 







a 	h.ms of each group 
(Day) survivorship rate rate (Ro) Where i= towards 'r' 
x Ix nix lx.mx lx.mx.x 0.1291 
25.5 0.42 3,10 1.30 33.20 0.05 4.83 
26.5 0.42 5.40 2.27 60.10 0.07 7.40 
27.5 0.41 6.11 2.51 68.89 0.07 7.18 
28.5 0.41 10.40 4.26 121.52 0.11 10.75 
29.5 0.41 11.21 4.60 135.58 0.10 10.18 
30.5 0.4 15.28 6.I1 186.42 0.12 11.90 
31.5 0.38 20.48 7.78 245.15 0.13 13.31 
32.5 0.38 23.42 8.90 289.24 0.13 13.38 
33.5 0.36 18.22 6.56 219.73 0.09 8.67 
34.5 0.3 16.10 4.83 166.64 0.06 5.61 
35.5 0.24 12.00 2.88. 102.24 0.03 2.94 
36.5 0.19 11.92 2.26 82.67 0.02 2.03 
37.5 0.17 9.12 1.55 58.14 0.01 1.22 
38.5 0.14 4.10 0.57 22.10 0.00 0.40 
39.5 0.09 2.42 0.22 8.60 0.00 0.13 
40.5 0.04 2.32 0.09 3.76 0.00 0.05 
41.5 0.01 0.52 0.01 0.22 0.00 0.00 
SUM 172.12 56.70 1804.19 1.00 100.00 
Table 117: Fertility table of Lycopersicon strain on green gram 
Pivotal Age specific Net Value of %  Constitution  
Age Female Natality reproductive e r"'xIXms of each group 
(Day) survivorship rate rate (Ro) Where r= towards `r' 
x Ix mx Ix.mx lx.mx.x 0.0888 
21.5 0.55 0.18 0.099 2.13 0.01 1.47 
22.5 0.54 0.74 0.400 8.99 0.05 5.42 
23.5 0.51 1.46 0.745 17.50 0.09 9.24 
24.5 0.49 2.24 1.098 26.89 0.12 12.47 
25.5 0.49 3.24 1.588 40.48 0.16 16.50 
26.5 0.44 1.41 1.500 39.76 0.14 14.27 
27.5 0.39 5.20 2.028 55.77 0.18 17.65 
28.5 0.32 4.18 1.338 38.12 0.11 10.65 
29.5 0.26 3.20 0.832 24.54 0.06 6.06 
30.5 0.21 2.74 0.575 17.55 0.04 - 	3.84 
31.5 0.16 1.95 0.312 9.83 0.02 1.90 
32.5 0.08 0.88 0.070 2.29 0.00 .0.39 
33.5 0.06 0.47 0.028 0.94 0.00 0.14 
34.5 0.01 0.12 0.001 0.04 0.00 0.01 
SUM 30.01 10.6I4 284.84 1.00 100.00 
Table 118: Fertility table of Lycapersicon strain on black gram 
Pivotal Age specific Net Value of % Constitution 
Age 
g 
Female Natality reproductive 
p  
a 	h m of each group 
(Day) survivorship rate rate (Ro) Where i= towards `r' 
x lx mx Ix.mx Ix.mx.x 0.0982 
22.5 0.57 0,34 0.19 4.36 0.02 2.13 
23.5 0.56 0.72 0.40 9.48 0.04 4.01 
24.5 0.56 2.88 1.61 39.51 0.15 14.54 
25.5 0.49 5.47 2.68 68.35 0.22. 21.91 
26.5 0.41 	. 7.28 2.98 79.10 0.22 22.11 
27.5 0.34 8.25 2.81 77.14 0.19 18.84 
28.5 0.29 3.62 1.05 29.92 0.06 6.39 
29.5 0.24 3.44 0.83 24.36 0.05 4.56 
30.5 0.21 2.92 0.61 18.70 0.03 3,07 
31.5 0.18 2.10 0.38 11.91 0.02 1.71 
32.5 0.1I - 	1.38 0.15 4.93 0.01 0.62 
33.5 0.07 0.42 0.03 0.98 0.00 0.11 
34.5 0.01 0.18 0.00 0.06 	. 0.00 0.01 
SUM 39.00 13.73 368.80 1.00 100.00 
Table 119: Fertility table ofAbelmoschus strain on brinjal 
Pivotal Age specific Net Value of 
Age Female Natality reproductive Constitution 
(Day) survivorship rate rate (Ro) Where r= of each group 
x Ix mx 1x.mx Ix.mx.x 0.1705 towards'? 
19.5 0.68 0.88 0.60 11.67 0.022 2.152 
20.5 0.66 1.24 0.82 16.78 0.025 2.482 
21.5 0.65 3.58 2.33 50.03 0,060 5.951 
22.5 0.58 10.36 6.01 135.20 0.130 12.957 
23.5 0.51 19.82 10.11 237.54 0.184 18.380 
24.5 0.49 24.11 11.81 289.44 0.18I 18.114 
25.5 0.44 26.28 11.56 294.86 0.149 14.950 
26.5 0.41 24.61 10.09 267.39 0,110 11.000 
27.5 0.34 21.08 7.17 197.10 0.066 6.589 
28.5 0.28 18.20 5.10 145.24 0.040 3.950 
29.5 0.21 16.38 3.44 101.47 0.022 2.248 
30.5 0.12 14.24 1.71 52.12 0.009 0.942 
31.5 0.07 7.45 0.52 16.43 0.002 0.242 
32.5 0.03 3.20 0.10 3.12 0,000 0.038 
33.5 0.01 0.66 0.01 0.22 0.000 0.002 
SUM 	 192.09 	71.36 	1818.60 	1.00 	100.00 
Table 120: Fertility table of Abelmoschus strain on chili 
Pivotal Age specific Net Value of % 
Age Female Natality 	reproductive a r" I mm Constitution 
(Day) survivorship rate 	rate (Ro) Where r= of each group 
x lx mx Ix. mx /x.mx.x 	0.1421 towards `r' 
18.5 0.58 0.42 0.244 4.51 0.02 1.76 
19.5 0.56 1.22 0.683 13.32 0,04 4.28 
20.5 0.56 3,54 1.982 40.64 0.11 10.77 
21.5 0.51 5.18 2.642 56.80 0.I2 12.45 
22.5 0.46 10.20 4.692 105.57 0.19 19.18 
• 23.5 0.39 17.26 6.731 158.19 0.24 23.88 
24.5 0.32 13.48 4.314 105.68 0.13 13.27 
25.5 0.28 10.18 2.850 72.69 0.08 7.61 
26.5 0.22 7.74 1.703 45.12 0.04 3.94 
27.5 0.19 5.24 0.996 .27.38 0.02 2.00 
28.5 0.15 2.40 0.360 10.26 0.01 0.63 
29.5 0.1 1.00 0.100 2.95 0.00 0.15 
30.5 0.07 0.84 0.059 1.79 0.00 0.08 
31.5 0.03 0.32 0.010 0.30 0.00 0.01 
SUM 79.02 27.36 645.20 1.00 100.00 
Table 121: Fertility table of Abelmosehus strain on tomato 
Pivotal Age specific Net Value of % 
Age Female Natality reproductive a "'t Ixmx Constitution 
(Day) survivorship rate rate (Ro) Where r= of each group 
x Lx mx lx.mx lx.mx.x 0.1565 towards `r' 
20.5 0.49 0.68 0.33 6.83 0.01 1.35 
21.5 0.48 1.24 0.60 12.80 0.02 2.06 
22.5 0.46 3.18 1.46 32.91 0.04 4.33 
23.5 0.46 5.14 2.36 55.56 0.06 5.98 
24.5 0.43 13.76 5.92 144.96 0.13 12.80 
25.5 0.42 21.00 8.82 224.91 0.16 16.32 
26.5 0.41 26.22 10.75 284.88 0.17 17.01 
27.5 0.39 29.32 11.43 314.46 0.15 15.48 
28.5 0.37 24.19 8.95 255.08 0.10 10.36 
29.5 0.36 19.32 6.96 205.18 0.07 6.88 
30.5 0.34 11.00 3.74 114.07 0.03 3,17 
31.5 0.28 9.21 2.58 81.23 0.02 1.87 
32.5 0.22 8.54 1.88 61.06 0.01 1.16 
33.5 0.21 6.10 1.28 42.91 0.01 0,68 
34.5 0.17 5.48 0.93 32.14 0.00 0A2 
35.5 0.11 1.88 ° 0.21 7.34 0.00 0.08 
36.5 0.08 1.72 0.14 5.02 0.00 0.05 
37.5 0.06 0.28 0.02 0.63 0.00 0.00 
38.5 0.02 0.14 0.00 0.11 0.00 0.00 
SUM 188.4 68.36 1882.09 1.00 100.00 
Table 122: Fertility table of Abelmoschus strain on okra 
Pivotal Age specific Net Value of % 
Age Female Natality reproductive a uIx.mx Constitution 
(Day) survivorship rate rate (Ro) Where r= of each group 
x lx mx lx.mx lx.mx.x 0.0699 towards r' 
17.5 0.58 0.18 0.104 1.83 0.006 0.60 
18.5 0.52 0.36 0.187 3.46 0.009 0.91 
19.5 0.49 2.84 1.392 27.14 0.057 5.73 
20.5 0.44 7.84 3.450 70.72 0.121 12.06 
21.5 0.41 16.28 6.675 143.51 0.198 19.81 
22.5 0.36 19.28 6.941 156.17 0.175 17.49 
23.5 0,32 23.I4 7.405 174.01 0.158 15.84 
24.5 0.31 22.12 6.857 168.00 0.125 12.46 
25.5 0.28 18.10 5.068 129.23 0.078 - 7.82 
26.5 0.23 15.28 3.514 93.13 0.046 4.60 
27.5 0.17 11.62 1.975 54.32 0.022 2.20 
28.5 0.14 3.1 0.434 12.37 0.004 0.41 
29.5 0.09 1.24 0.112 3.29 0.001 0.09 
30.5 0.02 0.54 0.011 0.33 0.000 0.01 
sum 141.92 44.12 1037.51 1.00 100.00 





















of each group 
towards `r' 
21.5 0.4 0.28 0.11 2.4I 0.02 1.99 
22.5 0.36 0.42 0.15 3.40 0.02 2.48 
23.5 0.35 0.79 0,28 6.50 0.04 4.19 
24.5 0.32 1.88 0.60 14.74 0.08 8.42 
25.5 0.31 2.94 0.91 23.24 0.12 11.77 
26.5 0.29 3.24 0.94 24.90 0.11 11.20 
27.5 0.28 4.48 1.25 34.50 0.14 13.80 
28.5 0.27 4.48 1.21 34.47 0.12 12.28 
29.5 0.24 6.44 1.55 45.60 0.14 I4.48 
30.5 0.22 3.25 0.72 21.81 0.06 6.18 
31.5 0.21 3.00 0.63 19.85 0.05 5.03 
32.5 0.19 2.10 0.40 12.97 0.03 2.94 
33.5 0.17 1.88 0.32 10.71 0.02 2.17 
34.5 0.15 1.62 0.24 8.38 0.02 1.52 
35.5 0.11 1.28 0.14 5.00 0.01 0.82 
36.5 0.09 1.00 0.09 3.29. 0.00 0.48 
37.5 0.06 0.64 0.04 1.44 0.00 0.19 
38.5 0.03 0.28 0.01 0.32 0.00 0.04 
39.5 0.01 0.08 0.00 0.03 0.00 0.00 
SUM 40.08 9.59 273.54 1.00 100.00 
Table 124: Fertility table of Abelmoschus strain on black gram 
Pivotal Age specific Net Value of 
Age Female Natality reproductive a 	m, Constitution 
(Day) survivorship Rate rate (Ro) Where r= of each group 
x lx Mx lx.mx Ix.mx.x 0.0397 towards `r' 
22.5 0.51 0.62 0.32 7.11 0.04 3.93 
23.5 0.49 0.75 0.37 8.64 0.04 4.16 
24.5 0.48 1.20 0.58 14.11 0.06 5.94 
25.5 0.46 1.88 0.86 22.05 0.08 8.13 
26.5 0.44 2.15 0.95 25.07 0.08 8.11 
27.5 0.41 3.22 1.32 36.31 0.10 10.31 
28.5 0.4 5.24 2.10 59,74 0.15 14.92 
29.5 0.36 6.30 2.27 66.91 0.15 14.72 
30.5 0.35 5.10 1.79 54,44 0.11 10.56 
31.5 0.34 4.24 1.44 45.41 0.08 7.77 
32.5 0.29 4.18 1.21 39.40 0.06 5.96 
33.5 0.27 2.21 0.60 1999, 0.03 2.67 
34.5 0.22 1.56 0.34 11.84 0.01 1.40 
35.5 0.16 1.86 0.30 10.56 0.01 1.11 
36.5 0.09 0.92 0.08 3.02 0.00 0.28 
37.5 0.02 0.54 0.01 0441 0.00 0.03 
38.5 0.01 0.12 0.00 0.05 0.00 0.00 
SUM 	 42.09 	14.53 	425.05 	1.00 	I00.00 
Table 125: Fertility table of Vigna strain on brinjal 
Pivotal Age specific Net Value of 
Age Female Natality reproductive a 'I.rn %'Constitution 
(Day) survivorship Rate rate (Ro) Where r` of each group 
towards `r' x lx Mx lx.mx Ix.mx.x 0.0750 
16.5 0.49 0.70 0.34 5.66 0.02 1.90 
17.5 0.48 1.85 0.89 I5.54 0.04 4.12 
18.5 0.45 7.55 3.40 62.85 0.13 13.24 
19.5 0.44 14.20 6.25 121.84 0.20 20.43 
20.5 0.39 22.00 8.58 175.89 0,24 23.54 
21.5 0.35 18.20 6.37 136.96 0.15 14.67 
22.5 0.32 17.80 5.70 128.16 0.11 11.01 
23.5 0.28 14.75 4.13 97.06 0.07 6.70 
24.5 0.22 11.00 2.42 59.29 0.03 3.29 
25.5 0.18 3.40 0.61 15.61 0.01 0.70 
26.5 0.14 2.25 0.32 8.35 0.00 0.30 
27.5 0.07 I.55 0.11 2.98 0.00 0.09 
28.5 0.02 1.00 0.02 0.57 0.00 0.01 
SUM 116.25 39.128 830.7465 1.00 100.00 
Table 126: Fertility table of Vigna strain on chili 
Pivotal Age specific Net Value of 
Age Female Natality reproductive e~11zl mx oho Constitution 
(Day) survivorship Rate rate (Ro) Where r= of each group 
x lx Mx lx.mx lx.mx.x 0.0875 towards `r' 
26.5 0.31 0.45 0.14 3.70 0.01 1.37 
27.5 0.31 3.15 0.98 26.85 0.09 8.79 
28.5 0.30 4.10 1,23 35.06 0.10 10.15 
29.5 0.30 7.25 2.18 64.16 0.16 16.44 
30.5 0.28 7.85 2.20 67.04 0.15 15.22 
31.5 0.27 10.40 2.81 88.45 0.18 17.82 
32.5 0.26 6.15 1.60 51.97 0.09 9.30 
33.5 0.25 5.40 1.35 45.23 0.07 7.19 
34.5 0.23 5.20 1.20 41.26 0.06 5.84 
35.5 0.21 3,55 0.75 26.47 0.03 3.33 
36.5 0.20 2.15 0.43 15.70 0.02 1.76 
37.5 0.17 2.45 0.42 15.62 0.02 1.56 
38.5 0.11 1.90 0.21 8.05 0.01 0.72 
39.5 0.09 1.10 0.10 3.91 0.00 0.31 
40.5 0.06 0.85 0.05 2.07 0.00 0.15 
41.5 0.02 0.80 0.02 0.66 0.00 0.04 
42.5 0.01 0.50 0.01 0.21 0.00 0.01 
SUM 63.25 15.64 496.39 1.00 I00.00 
Table 127: Fertility table of Vigna strain on tomato 
Pivotal Age specific Net Value of 
/0 Constitution % Age Female Natality reproductive a "' Ixmx of each group (Day) survivorship Rate rate (Ro) Where r= towards r x Ix Mac lx.mx lx.mx.x 0.1574 
19.5 0.54 8.28 4.47 87.19 0.21 20.78 
20.5 0.49 9.22 4.52 92.61 0.18 17.94 
21.5 0.44 11.40 5,02 107.84 0.17 17.01 
22.5 0.42 13.12 5.51 123.98 0.16 15.97 
23.5 0.34 17.80 6.05 142.22 0.15 14.99 
24.5 0.27 14.55 3.93 96.25 0.08 8.31 
25.5 0.19 10.65 2.02 51.60 0.04 3..66 
26.5 0.12 5.90 0.71 18.76 0.01 1.09 
27.5 0.08 2.25 0.18 4.95 0.00 0.24 
28.5 0.02 0.85 0.02 0.48 0.00 0,02 
SUM 94.02 32.42 725.90 1.00 100.00 















Ix. mx !x. mx.x 
Value of ,.,,~ e 4m 
Where 
0.1076 
% /o Constitution 
 of each group 
towards `r' 
21.5 0.39 0.65 0.25 5.45 0,03 2.51 
22.5 0.37 2.15 0.80 17.90 0.07 7.07 
23.5 0.36 2.00 0.72 16.92 0.06 5.74 
24.5 0.32 6.10 1.95 47.82 0.14 13.99 
25.5 0.3 7.80 2.34 59.67 0.15 15.06 
26.5 0.29 10.00 2.90 76.85 0.17 16.76 
27.5 0.27 11.20 3.02 83.16 0.16 15.69 
28.5 0.25 9,35 2.34 66.62 0.11 10.89 
29.5 0.21 8.00 1.68 49.56 0.07 7.03 
30.5 0.2 4.15 0.83 25.32 0.03 3.12 
31.5 0.18 1.80 0.32 10.21 0.01 1.09 
32.5 0.14 1.45 0.20 6.60 0.01 0.62 
33.5 0.09 1.40 0.13 4.22 0.00 0.34 
34.5 0.05 0.75 0.04 1.29 0.00 0.09 
35.5 0.01 0.55 0.01 0.20 0.00 0.01 
SUM 67.35 17.53 471.78 1.00 100.00 





















of each group 
towards `r' 
22.5 0.26 0.60 0.16 3.51 0,03 257 
23.5 0.24 1.70 0.41 9.59 0.06 6.20 
24.5 0.22 3.20 0.70 17.25 0.10 9.87 
25.5 0.21 6.00 1.26 32.13 0.16 16.30 
26.5 0.19 7.10 1.35 35.75 0.16 16.11 
27.5 0.16 9.35 1.50 41.14 0.16 16.49 
28.5 0.14 9.00 1.26 35.91 0.13 12.82 
29.5 0.13 7.55 0.98 28.95 0.09 9.22 
30.5 0.11 6.50 0.72 21.81 0.06 6.20 
31.5 0.08 4.48 0.36 11.29 0.03 2.87 
32.5 0.05 3.00 0.15 4.88 0.01 1.11 
33.5 0.02 1.45 0.03 0.97 0.00 0.20 
34.5 0.01 0.85 0.01 0.29 0.00 0.05 
SUM 60.78 8.88 243.47 1.00 100.00 
Lble 130: Fertility table of Vigna strain on black gram 
'ivotal Age specific Net Value of ldo Constitution%  Age Female Natality reproductive achtg group  
~ jxmx 
of each survivorship rate rate (Ro) Where r= towards r x Ix nix lx.mx lx.mx.x 0.0524 
22.5 0.46 3.24 1.49 33.53 0.10 3353.40 
23.5 0.44 5.50 2.42 56.87 0.14 5687.00 
24.5 0.43 7.00 3.01 73.75 0.15 7374.50 
25.5 0.42 7.30 3.07 78.18 0.14 7818.30 
26.5 0.41 12.25 5.02 133.10 0.20 13309.63 
27.5 0.36 12.00 4.32 118.80 0.15 11880.00 
28.5 0.29 9.15 2.65 75.62 0.08 7562.48 
29.5 0.25 3.20 0.80 23.60' 0.02 2360.00 
30.5 0.19 3.00 0.57 17.39 0.01 1738.50 
31.5 0.14 2.38 0.33 10.50 0.01 I049.58 
32.5 0.11 1.44 0.16 5.15 0.00 514.80 
33.5 0.07 1.20 0.08 2.81 0.00 281.40 
34.5 0.03 0.40 0.01 0.41 0.00 41.40 
35.5  0.01 0.25 0.00 0.09 0.00 8.88 
SUM 68.31 23.94 629.80 1.00 100.00 
Pf Ro 2 T DT ARI 
193.55 48.76 0.055 1.26 30.77 5.41 2.02E+20 
97.28 31.14 0.066 1.18 22.54 4.50 2.46E+24 
178.42 54.66 0.064 1.19 27.12 4.63 5.23E+23 
144.30 32.44. 0.047 1.33 32.34 6.37 1.68E+17 
38.22 7.80 0.025 1.59 35.10 11.75 2.24E+09 














Table 131: Summary of life parameters of whitefly strains on different host plants. 
Host Pf Ro r,,, A T DT ARI rm(a 	rox) 
Brinjal 218.21 87.70 0.082 1.09 23.82 3.58 4.12E+30 0.18782 
Chili 132.22 38.18 0.048 1.32 32.95 6.22 4.33E+17 0.11055 
Tomato 186.02 89.90 0.064 1.20 30.54 4.58 9.80E+23 0.14731 
Okra 148.24 53.77 0.058 1.23 29.64 5.10 3.20E+21 0.I3443 
Green gram 31.07 ' 6.33 0.034 1.47 23.72 8.80 2.35E+12 0.07780 
BIack gram 35.23 8.15 0.040 1.40 22.92 7.54 3.57E+14 0.09155 
Brinjal 
Pf R0 rn, A T DT ARI r,, a 	rox 
E 239.57 	82.61 	0.078 	1.11 	24.43 	3.72 	3.66E+29 0.18070 
Chili 115.00 41.12 0.058 1.23 27.71 5.11 3.11E+21 0.13414 
Tomato 194.15 86.00 0.079 1.10 24.37 3.69 6.24E+29 0.18278 
Okra 172.12 56.70 0.055 1.26 31.82 5.37 2.96E+20 0.12690 
Green gram 30.01 10.61 0.038 1.42 26.84 7.80 .1.18E+14 0.08802 
Black gram 39.00 13.73 0.042 1.37 26.86 7.05 3.69E+15 0.09752 
BrinjaI 
_jf r,,, A T DT ARI r,,,(a 	rox) 
192.09 	71.36 	0.072 	1.14 	25.48 	4.06 	1.07E+27 0.16747 
Chili 79.02 27.36 0.061 1.21 23.57 4.87 3.34E+22 0.14035 
Tomato 188.40 68.36 0.067 1.18 27.53 4.43 6.33E+24 0.15344 
Okra 142.12 44.12 0,070 1.16 23.51 4.23 8.60E+25 0.16105 
Green gram 40.08 9.59 0.034 1.46 28.53 8.63 5.28E+12 0.07922 
Black gram 42.09 14.53 0.040 1.40 29.26 7.47 4.97E+14 0.09144 
Pf Ro r,,, A T DT AR! r,(approx)  
Brinjal 116.25 39.28 0.075 1.12 21.23 3.95 6.37E+27 0.17270 
63.25 15.64 0.038 1.42 31.73 7.91 7.53E+13 0.08667 
E
Chili 
Tomato 94.02 32.42 0.067 1.17 22.39 4.40 8.86E+24 0.15539 
Okra 67.35 17.53 0.046 1.34 26.92 6.44 1.13E+17 0.10640 
Green gram 60.78 8.88 0.035 1.46 27.43 8.64 5.14E+12 0.07959 
Black 	am 63.3I 23.94 0.052 1.28 26.30 5.68 2.17E+19 0.12072 
Pf = Potential fecundity, Ro = Net reproductive rate, r,, = Intrisic rate of increase (accurate), A _ 




ml/ha) were tested for their efficacy against whitefly adults and nymphs. These 
insecticides were also evaluated for their impact on mix population of adults and grubs of 
coccinellids under natural environment. The crop and year wise results obtained have 
been summarized here under- 
4.4.10.1 Brinjal (Solanum melongena L.,) 
Year 2010: The highest adult population reduction 67.32 and 62.68% after first and 
second spray, respectively was recorded with maximum dose of dimethoate (700 mi/ha) 
followed by 55.22% with respect to pyriproxyfen after first spray and 61.70 % using 
acetamiprid but after second spray (Fig 19). As far as the population reduction of nymphs 
was concerned, the maximum reduction 74.80 and 76.56% was found with pyriproxyfen 
after first and second spray, respectively yet closely followed with the treatment of 
potassium phosphite+metalaxyl (65.27 and 65.37% of population reduction after first and 
second spray at corresponding doses) (Fig 20). On the other hand, when these chemicals 
were analyzed with respect to impact on coccinelIids after respective -sprays, dimethoate 
proved to be more harmful in reducing their population 51.07 and 35.35 % after first and 
second spray, respectively (Fig 21). 
At intermediate dose, dimethoate was adjudged the most effective treatment with 
regard to efficacy. against adults, showing its population reduction 54.63 and 49.89% 
after first and second spray, respectively. The maximum suppression of nymph 
population was also registered with pyriproxyfen (69.10 and 68.97%) after respective 
sprays. With respect to performance of all treatments at intermediate doses on coccinellid 
population, it was observed that dimethoate could bring down its population up to 
37.71% after first spray, yet non-significant with pyriproxyfen (37.63%). As far as 
second spray was concerned, pyriproxyfen was found to be more toxic, showing 30.07% 
population reduction, it was followed by 24.74% with potassium phosphite+metalaxyl 
(Table 133). At lower concentrations, the performance of all treatments was however 
recorded non-satisfactory. 
Year 2011: While evaluating the performance of various treatments at maximum dose, 
after first and second spray, the corresponding maximum population reduction of adults 
RESULTS 
was recorded with dimethoate (67.54 and 64.96%) followed by acetamiprid (56.02 and 
63.44%) (Fig 19). For nymphs, pyriproxyfen was found to be the most effective treatment 
in reducing the population up to 80.11 and 76.28% after first and second spray, 
respectively (Fig 20). The highest reduction in coccinellid population was however found 
in plots treated with dimethoate (50.86%). The next order of reduction was found with 
pyriproxyfen (43.51%) after first spray and pyriproxyfen (59.82%) and dimethoate 
(35.98%) after second spray (Fig 21). 
When intermediate doses were applied to the brinjaI crop, dimethoate after first 
spray once again proved to be highly effective in reducing adult population (54.12%), 
whereas after second spray., pyriproxyfen showed maximum population reduction 
(52.96%). The nymphal, mortality at corresponding dose was also seen highest with 
pyriproxyfen showing 67.38 and 67.20% population reduction after respective sprays. 
However, the maximum reduction in coccinellid population was seen yet non-
significantly different with dimethoate (36.49%), ethion (35.58%) and pyriproxyfen 
(34.65%) after first spray and also with pyriproxyfen (47.09%) after second spray (Table 
134). 
4.4.10.2 Chill (Capsicum annuum L.,) 
Year 2010: The response of all concentrations, except pyriproxyfen was recorded 
statistically indifferent with respect to efficacy against adults on chili (Table 135). After 
first spray, dimethoate proved to be highly effective in reducing adult population 
(62.15%) followed by potassium phosphite+metalaxyl (56.25%) and pyriproxyfen 
(54.39%) however non-significant with each other. After second spray, the best response 
was observed with acetamiprid (64.31%) followed by dimethoate (63.83%), potassium 
phosphite+metalaxyl (62.59%) and pyriproxyfen (61.83%) (Fig 22). When the efficacy of 
these chemicals against nymphs was compared, pyriproxyfen showed highest population 
reduction (76.37 and 88.09°/x) after both first and second spray, respectively (Fig 23). As 
far as the toxicity of insecticides against coccinellids was concerned, dimethoate and 
pyriproxyfen showed a non-significant but maximum impact (41.49 and 40.10%, 
89 
RESULTS 
respectively) after first spray at corresponding dose and pyriproxyfen (43.37%) after 
second spray (Fig 24). 
When the doses were reduced to 500 ml and 100 gnilha, the maximum reduction 
of adult whitefly after first spray was observed with dimethoate (57.58%) followed by 
pyriproxyfen (52.72%) whereas after second spray, pyriproxyfen (57.42%) followed by 
dimethoate (54,78%) were noted as the best treatments. The corresponding highest 
population reduction of nymphs was seen with pyriproxyfen (68.68 and 65.67%, 
respectively) after first and second spray, respectively. Ethion was however showed the 
most toxic effect, reducing coccinellids (34.84%) after first spray whereas, after second 
spray, potassium phosphite+ metalaxyl was found to be most effective treatment to bring 
down the population up to 20.17% (Table 135). 
Year 2011: All the concentrations of insecticides were found to be statistically dissimilar 
to each with regard to suppression of adult population except pyriproxyfen after first 
spray (Table 136). The maximum adult population reduction (61.73%) was recorded with 
dimethoate followed by statistically similar response between pyriproxyfen (56.38%) and 
potassium phosphite+metalaxyl (56.38%) after first spray, whereas after second spray the• 
pyriproxyfen (62.77%) was found to be highly effective treatment (Fig 22). The highest 
reduction in nymphal population (73.16 and 76.64%) was nevertheless seen after 
pyriproxyfen application at 700 mlfha followed by potassium phosphite+metalaxyl 
(65.30 and 64.18%) when applied at the same rate after first and second spray, 
respectively (Fig 23). While evaluating toxicity impact on predatory coccinellids, 
dimethoate was adjudged the most toxic chemical after first spray in reducing the 
coccinellid population up to 42.07% and pyriproxyfen (45.89%) after second spray (Fig 
24). 
When intermediate dose was applied, pyriproxyfen - was found to be highly 
effective in reducing the adult and nymph population, the corresponding figures were 
recorded as 56.34; 52.48% and 66.89; 65.98% after first and second spray, respectively. 
With regard to coccinellids, its population got reduced to 34.69 and 25.05 % with ethion 
and pyriproxyfen after first and second spray, respectively (Table 136). 
RESULTS 
4.4.10.2 Tomato (Lycopersicon escutentum L.,) 
Year 2010: Al! treatments were found significantly different with each other, except 
pyriproxyfen -which showed statistical parity at intermediate and lowest dose (Table 137). 
The maximum reduction of adult population after first spray was seen with dimethoate 
(65.35%) and acetamiprid (68.41 %) but after second spray (Fig 25). With regard to 
efficacy on nymphs, pyriproxyfen proved to be better, resulting in 76.51 and 80.40 % 
population reduction after each spray (Fig 26). When the impact of these insecticides was 
analyzed against predatory coccinellids, pyriproxyfen was found to be highly toxic, 
showing 49.31 and 40.52% reduction in mixed population after respective sprays (Fig 
27). 
At intermediate dose, the most effective treatment in reducing adult population 
was recorded with pyriproxyfen (53.15%) followed by acetamiprid (52.89%) after first 
spray and second spray, respectively. The highest nymphal and coccinellids mortality 
was also registered with pyriproxyfen, the corresponding values were computed as 68.09 
and 67.64%; 40.67 and 24.28% after each spray (Table 137). 
Year 2011: The observations on efficacy of pyriproxyfen after first spray against adults 
showed a non-significant difference with respect to all concentrations (Table 138). The 
maximum adult population reduction was, however, recorded with dimethoate (64.07%) 
followed by acetamiprid (62.07 %) at highest concentrations, after first spray (Fig 25). 
After , second spray, acetamiprid exhibited the best performance showing 68.26 % 
population reduction followed by dimethoate (65.06%). As far as the efficacy at nymphal 
stage, after first spray, was concerned, the highest population reduction 74.34 and 
70.46% was registered with pyriproxyfen and potassium phosphite+metalaxyl, 
respectively (Fig 26). Similarly after second spray, the population reduction was seen 
maximum with pyriproxyfen (75.00%) followed by ethion (36.68%) (Table 138). On the 
other hand, acetamiprid was found to be least effective treatment. With regard to toxicity 
of these treatments against coccinellids, pyriproxyfen was found to be highly toxic in 
reducing its population up to 50.00% followed by dimethoate (43.54%) and ethion 
(38.80%), after first spray. Similarly, after second spray, the toxicity was once again seen 
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highest with pyriproxyfen (53.43%) followed by dimethoate (32.72%), acetamiprid 
(31.40%) and potassium phosphite+metalaxyl (31.22%) (Fig 27). The response of last 
these treatments was however found statistically on par with each other. 
At intermediate dose, maximum reduction in adults population was found with 
dimethoate (55.06%) followed by pyriproxyfen (53.06%) but after second spray, 
pyriproxyfen provided the best results showing 54,10% population reduction followed by 
dimethoate (53.55%) (Table 138). When efficacy of these chemicals was evaluated 
against nymphs, the highest population reduction, after first spray, was recorded with 
pyriproxyfen (67.85%) followed by potassium phosphite+metalaxyl (59.06%), 
nevertheless after second spray, pyriproxyfen could give 66.94% reduction. As far as the 
toxicity of these chemicals against coccinellids was concerned, the maximum population 
reduction (40.72%) after first spray was observed with pyriproxyfen followed by 
dimethoate (32.81%) and ethion (32.07%). The lowest efficacy was, nevertheless 
obtained with potassium phosphite+metalaxyl (18.78%). Similarly after second spray, the 
highest population reduction was seen with pyriproxyfen (45.11%) followed by 
acetamiprid (24.18%), potassium phosphite+metalaxyl (23.32%) and dimethoate 
(20.75%) (Table 138). 
4.4.10.4 Okra (Abelmoschus esculentus L., Moench) 
Year 2010: All the concentrations of different insecticides with respect to population 
reduction of adults were found significantly different with each other, except 
pyriproxyfen (Table 139). After first spray at highest concentration, dimethoate (57.81%) 
followed by acetamiprid (57.77%) and potassium phosphite+metalaxyl (56.97%) were 
recorded to be most effective in reducing adult population, but were also observed to be 
non-significant with each other (Fig 28). When the second spray was over, the 
corresponding high population reduction was seen with acetamiprid (61.52%) but was 
found non-significant with potassium phosphite +metalaxyl (60.26%), pyriproxyfen 
(58.60%) and dimethoate (58.36%). The nymphal stage was found highly susceptible to 
pyriproxyfen, showing maximum population reduction 70.90 and 76.35% followed by 
potassium phosphite+metalaxyl (65.25 and 65.61°/x) after first and second spray, 
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respectively (Fig 29), As far as the toxicity of these chemicals against coccinellids was 
concerned, after first spray, dimethoate proved to be highly poisonous (48.84%) followed 
by ethion (39.52%). After second spray, the maximum population reduction was recorded 
with potassium phosphite+metalaxyl (38.50%) (Fig 30). 
At medium dose, the highest population suppression of adult whitefly, after first 
spray was registered with dimethoate (50.34%) though non-significant with pyriproxyfen 
(50.40%). Similarly, after second spray, pyriproxyfen proved to be most effective in 
reducing adult population up to 54.20% followed by dimethoate (49,41%). Whereas, Test 
of the treatments, exhibited a non-significant response with each other. For nymphs, the 
maximum efficacy was noted with pyriproxyfen showing 68.10 and 67.46% reduction 
followed by potassium phosphite+metalaxyl (56.84 and 54.29 %), after respective sprays. 
In case of coccinellids, after first spray, dimethoate showed highest toxicity for reducing 
its population up to 3631% followed by acetamiprid (31.53%) and potassium 
phosphite+metalaxyl (28.41%)  after second spray (Table 139). 
Year 2011: Population reduction of adult whitefly was found to be significantly different 
in all treatments after fist and second spray (Table 140), The highest, yet non-significant 
population reduction of adults was recorded with dimethoate (64.71 %) and pyriproxyfen 
(63.02%) followed by acetamiprid (61.56%) and potassium phosphite+metalaxyl 
(56.35%) at highest doses after first spray. While after second spray, the corresponding 
population reduction was recorded with dimethoate (66.35%) and acetamiprid (62.71%) 
yet showing statistical parity with each other followed by potassium phosphite+metalaxyl 
(60.84%) (Fig 29). Highest nymphal population suppression 74.23 and 73.22% was 
registered with pyriproxyfen followed by potassium phosphite+metalaxyl (66.37 and 
64.39%0) after respective sprays (Fig 29). While considering the toxicity of all chemicals 
against coccinellids, population reduction was seen maximum with pyriproxyfen (47.66 
and 46.24%) and dimethoate (47.27 and 38.71%)  after first and second spray, 
respectively. This. reduction was nevertheless found non-significant after first spray but 
statistically different after second spray (Fig 30). 
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At medium dose after first spray, pyriproxyfen (52.17%) and dimethoate 
(51.05%) exhibited the best response, yet non-significant each other, to suppress the adult 
population. While after second spray, dimethoate followed by acetamiprid and ethion 
could yield to suppress maximum adult population up to 53.96, 40.91 and 39.55% after 
second spray, respectively. The population reduction of nymphs was also found highest 
66.80 and 66.36% with pyriproxyfen followed by potassium phosphite+metalaxyl (59.11 
and 58.07%) after respective sprays. For coccinellids, the highest toxicity was seen with 
pyriproxyfen (37.11%) and dimethoate (35.22%) yet showing non-significant difference 
after firs spray. Whereas second spray, maximum toxicity was noted with dimethoate 
(28.09%) followed by pyriproxyfen (26.17%). 
4.4.10.5 Green gram (Vigna radiata L.,) 
.,Y 
Year 2010: All the treatments showed statistically dissimilar population suppression with 
respect to adult whitefly on green gram (Table 141). After first spray, pyriproxyfen 
followed by dimethoate, at highest dose were regarded as the most toxic chemical 
showing 57.57 and 57.21% population reduction, respectively yet did not differ 
significantly with each other (Fig 31). The next in order of toxicity was ethion (50.86%). 
Whereas after second spray, the maximum population reduction was recorded with 
acetamiprid (51.56%) followed by potassium phosphite +metalaxyl (50.79%), ethion 
(50.56%) and pyriproxyfen (47.43%). For nymphs, the highest population reduction was 
registered with pyriproxyfen (70.14 and 66.32%) followed by potassium 
phosphite+metalaxyl (61.32 and 60.00%), after respective sprays (Fig 32), The mortality 
of predatory coccinellids was found highest but non-significant with each other while 
applying pyriproxyfen (45.45%) and dimethoate (43.48%) after first spray, whereas after 
second spray pyriproxyfen was found to be most toxic treatment (42.11 %) followed by 
acetamiprid (34.3 8%) (Fig 33). 
At intermediate doses, after first spray, pyriproxyfen showed a maximum 
population reduction (49.85%), followed by dimethoate (45.58%) whereas minimum 
reduction was observed with potassium phosphite+metalaxyl (29.10%). After second 
spray, potassium phosphite+metalaxyl were rated as best in reducing maximum 
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population (39.77%) followed by acetamiprid (38.62%), ethion (35.27%) and dimethoate 
(35.12%). For nymphs, pyriproxyfen proved to be most toxic treatment in bringing down 
the population up to 55.53 and 54.90% and it was followed by potassium 
phosphite+metalaxyl (50.42 and 45.07%) after respective sprays. The highest reduction 
of coccinellids population was also seen with pyriproxyfen (44.00%) followed by 
dimethoate (35.00%) after first spray. While after second spray, acetamiprid was found to 
be most toxic showing 23.53% population reduction but non-significantly different 
potassium phosphite+metalaxyl (22.58%) (Table 141). 
Year 2011: The highest adult population reduction was recorded with pyriproxyfen 
(54.73%) followed by a non-significantly different response of dimethoate (53.01%) at 
highest doses after first spray. Whereas after second spray, ethion followed by potassium 
phosphite+metalaxyl were regarded as the best treatments showing 51.07 and 48,75% 
population reduction (Fig 31). Similarly, the nymphal population reduction was found 
maximum with pyriproxyfen (69.62 % after first spray and 60.00 % after second spray) 
followed by potassium phosphite+metalaxyl (61.97% and 61.60%) after first and second 
spray, respectively (Fig 32). When the toxicity of various treatments was assessed with 
regard to predatory coccinellids, pyriproxyfen showed a maximum reduction (47.73 and 
36.47 %) after first and second spray, respectively (Table 142; Fig 33). 
At medium doses, after first spray, pyriproxyfen (50.80%) was found to be most 
effective treatment in reducing adult population followed by non-significantly indifferent 
response of acetamiprid (38.12%), ethion (36.97%) and dimethoate (36.40%). After 
second spray, potassium phosphite+metalaxyI showed the best response with regard to 
population reduction (38.78%) followed by dimethoate (38.59%), pyriproxyfen 
(38.53%), ethion (36.57%) and acetamiprid (36.209/0). Simultaneously, the maximum 
population reduction of nymphs at corresponding doses was seen in plots when treated 
with pyriproxyfen (56.03% after first spray and 53.73% after second spray) followed by 
potassium phosphite+metalaxyl (53.73% after first spray and 46.38% after second spray). 
The mixed population of coccinellid in green gram was found to be highly reduced after 
both applications of pyriproxyfen, showing a maximum reduction 39.39 and 22.03 % 
after first and second spray, respectively. 
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4.4.10.6 Black gram (Vigna mungo L.,) 
Year 2010: After first spray, a non-significant difference with regard to toxicity was seen 
between acetamiprid, dimethoate, pyriproxyfen and ethion. While, after second 
application of all treatments, acetamiprid, potassium phosphite+ metalaxyl and ethion 
exhibited statistically similar response of efficacy. The highest population reduction of 
adult whitefly (58.59%) after first spray was however seen With pyriproxyfen followed 
by dimethoate (53.28%) and acetamiprid (52.91 %). After second spray, the maximum 
adult population suppression was obtained with acetamiprid- (54.59°10) treated plots (Fig 
34). As far as the efficacy of these treatments against nymphs was concerned, 
acetamiprid was found to be the least effective after both applications (Table 143). The 
highest nymphal population reduction, after both sprays, was nevertheless obtained with 
pyriproxyfen (67.38 and 70.73%) followed by combination of potassium 
phosphite+metalaxyl (60.38 and 59.26%), respectively (Fig 35). When the toxicity of all 
the treatments after first spray against mixed population of coccinellids was compared, 
the maximum population suppression after first spray was noted at highest dose (700 
ml/ha) of pyriproxyfen (40.14%) followed by ethion (36.36%), whereas the minimum 
reduction was obtained with acetamiprid at corresponding dose. After second spray, the 
reduction in mixed population of coccinellid grubs and adults was observed highest, once 
again with pyriproxyfen (40.74%) followed by acetamiprid (34.29%) (Fig 36). 
At medium doses, the response of acetamiprid, dimethoate and ethion was 
however found statistically at par with each other, revealing highest population reduction 
with pyriproxyfen ' (51.13%). Interestingly after second spray, potassium 
phosphite+metalaxyl, ethion and acetamiprid at high doses were found statistically 
similar to each other while highest population reduction was seen• with acetamiprid 
(54.59%) followed by ethion (52.71%) and lowest with dimethoate (44.26%) (Table 
143). The efficacy against nymphal population was recorded maximum with potassium 
phosphite+metalaxyl (48,47%) followed by pyriproxyfen (36.81%) after first spray, while 
after second spray pyriproxyfen (57.45%) followed by potassium phosphite+metalaxyl 
(43.90%) were registered as the best treatments. On the other hand, the highest toxicity 
against coccinellids, after first spray, was seen with pyriproxyfen (40.91 %) followed by 
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ethion (32.26%), whereas after second spray, potassium phosphite+metalaxyl (20.41%) 
showed maximum reduction in coccinellid population followed by non-significantly 
different response of pyriproxyfen (22.73 %) and acetamiprid (22.11%). Ethion was, 
nevertheless registered as least toxic after second spray. 
Year 2011: Population reduction of adult whitefly was found significantly different with 
respect to all treatments as well as after both sprays (Table 144). The highest but non-
significant mortality was seen with pyriproxyfen (55.90%) followed by non-significant 
different response of acetamiprid (49.26%) and dimethoate (48.32%) at highest doses 
after first spray (Fig 34). After second application, the maximum population reduction 
was recorded with ethion (53.27%) followed by potassium phosphite+metalaxyl 
(49.30%). The highest population reduction of nymphs, after both sprays was nonetheless 
obtained with pyriproxyfen (64.10 and 64.44 %) followed by potassium phosphite+ 
metalaxyl (62.20 and 64.14%) and least with acetamiprid (18.58 and 19.63 °!o), 
respectively (Fig 3 5). As far as impact of these treatments, after first spray, against mixed 
population of coccinellids was concerned, pyriproxyfen produced maximum dead 
coccinellids (44.34%) followed by dimethoate (40.51%) at 700 mliha of application, 
whereas minimum toxicity was seen with acetamiprid treated plots (28.99%) (Table 144). 
After second spray, the highest population reduction at corresponding dose was obtained 
with pyriproxyfen (36.36%) followed by acetamiprid (31.37%) (Fig 36). 
At intermediate doses, after first spray, the highest reduction in adult population 
was recorded with pyriproxyfen (48.74%) followed by dimethoate (40.75%) and 
acetamiprid (35.96%). Similarly, after second spray, all treatments were found to be 
statistically insignificant with each other, however, showing highest reduction with 
potassium phosphite+ metalaxyl (39.52%). For nymphs, the potassium phosphite+ 
metalaxyI (55.77%) followed by pyriproxyfen (51.81%) were found as the best 
treatments after first spray. With regard to second spray, pyriproxyfen (54.55%) followed 
by potassium phosphite+metalaxyl (47.50%) were found as the most toxic treatments. On 
the other hand, the maximum reduction in mixed -population of coccinellids after first 
spray was seen with pyriproxyfen (39.29%) followed by ethion (32.56%). Similarly after 
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second spray, a highest yet non-significant response was observed with acetamiprid 
showing 23.48 % population reduction (Table 144). 
4.4.10.7 Toxicity of different insecticides against grubs and adult coccinellids under 
laboratory condition: 
The bio-efficacy of different insecticides as LC50 and LC75 against coccinellid 
grubs and adults was evaluated under laboratory condition. Five concentrations viz., 
0.6%, 1.2%, 2.0%, 2.8% and 3.6% corresponding field doses, were tested on 20 
individuals (adults and grubs) separately and the experiment was replicated five times. 
The field treated whitefly nymphs, at different concentrations of insecticides were 
provided as food to adults and grubs of coccinellids separately for 24 hours. Thereafter, 
normal untreated nymphs were given as food. The total mortality was observed till 15 
days. All the treatments (insecticide treated nymphs) showed their direct bearing on the 
survival of both stages of coccinellids. The grubs were found more susceptible as 
compared to adult coccinellids. Of all treatments, dimethoate exhibited lowest LC50 (0.02 
and 0.05 µg L"') and LC75 (0.80 and 0.87 µg L'') values showing highest mortality of grubs 
and adults, respectively, whereas the highest values (5.12 & 5.20 jig L"1 for LC50 and 6.87 
& 6.90 µg U' for LC75) were obtained with pyriproxyfen (Table 144). The order of 
efficacy when arranged in decreasing order was found as: dimethoate> acetamiprid> 
ethion> potassium phosphite+ metalaxyl> pyriproxyfen. 
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Fig 19: Performance of different insecticide on the population reduction of whitefly 
adults on brinjal 
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Fig 20: Performance of.different insecticide on the population reduction of whitefly 
nymphs on brinj al 
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Fig 21: Performance of different insecticide on the population reduction of coccinellids 
on brinjal 
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Fig 23: Performance of different insecticide on the population reduction of whitefly 
nymphs on chili 
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Fig 25: Performance of different insecticide -on-the population reduction of whitefly 
adults on tomato 	 - 
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Fig 26: Performance of different insecticide on the population reduction of whitefly 
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Fig 27: Performance of different insecticide onthe population reduction-of coccinellids on 
tomato 
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Fig 28: Performance of different insecticide on the population reduction of whitefly 
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Fig 29: Performance of different insecticide on the population reduction ofwhitefly 
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Fig 31: Performance of-different insecticide on the population reduction of whitefly 
adults on greengram 
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Fig 32: :Performance of different insecticide on the population reduction of whitefly 














































Fig 33•. Performance of different insecticide on the population reduction of coccinellids 
on green gram 
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Fig 34: Performance of different insecticide on the population reduction of whitefly 
adults on black gram 
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Fig 35: Performance of different insecticide on the population reduction of whitefly 
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Fig 36: Performance of different insecticide on the population reduction of coccinellids 
on black gram 





















Table 132: Relative performance of insecticides on the mortality of Bemisia tabaci (Gene.) and coccinellids on brinjal, during 2010 
First spray Second spray  
Whitefly adults Whitefly nymphs Coccinellids Whitelly adults Whitefly nymphs Cotcinellids 
(population! plant) (population! l (population/plant) (po ulatianl lent (population! le (population! plant)  
Doses Before After 7 Before After? Before After 7 Before After? Before After 7 Before After? 
Insecticides (per ha.) spray days spray __4 s spray days spray days spray da s spray days 
80 gm 6.84 5.29 4.33 - 4.51 4.55 4.46 4,16 
(22,67) 4.59 (5.67) 5.42 (16.79) 5.91 (23.02) 4.71 (531) 4.91 (15.28) 
s va, 100 gm 7.58 4.56 5,38 3.75 2.68 5.41 3.36 
M (39.85) 5.81 (7,41) 4.85 (22.69) 5.18 (4827) 5.87 (7.84) 4.17 (19.43) 
120 gm 7.67 3.47 5.13 338 1.67 5,16 2.65 
4,76 5.67 9.53 4,96 31,86 4.36 61.70 5,73 9.95 3.85 31.17 
300 ml 7,29 4.48 3.72 4.54 3.26 3.69 4.12 
C (3835) 4.18 (11,01) 5.84 (22.27) 5.32 (38,73) 4,18 (11.73) 4.95 (16.77) 
500 ml 7.78 3,53 4.83 3,85 2.09 4,49 3,16 
(54.63) 5.82 (17.02) 6.18 (37.71) 4.17 (49.89) 5.31 (15.45) 4.24 (25.48) 
700 ml 8.43 2.73 3.72 2.99 131 323 225 
6732 4.79 (2232) 6.11 51.0 3,51 6248 4.28 2434 3,48 353 
300 ml 8.12 4.13 3,61 3.29 2,81 2.48 3.00 
(49.14) 6.24 (42.15) 5.00 (3410) 5,26 (43.58) 4.23 (4138) 4.53 (33.78) 
500 ml 9,52 4.53 1.99 3.00 3.67 0.72 3.93 
(52,42) 6.44 (69.10) 4.81 (37,63) 6.54 (43,89) 2.32 (68.97) 5,62 (30,07) 
700 ml 9.58 4.29 1.98 2,93 335 0.45 3.76 
(55.22) 7,86 74,80 5.11 (42.67) 6,26 46.48 1.92 (7636) 5.58 __j2.62)  
-J 
r ~+ 







(19,43) (40.46) 1.78 (1236) (2240) 3.48 (39,66) (15.82) 
500 ml 7.60 5.36 2,42 2.38 4.00 1.21 2.10 	. 
# d+ (29.48) 5.27 (54.08) 2.88 (1737) 5.91 (3232) 2.73 (55.68) 2.79 (24.74) 
700 ml, 7.89 4.18 2.15 2.25 2.32 0.89 1.78 
(47.03) 6.19 65 2,95 (23.73) 4.65 (50.11) 2,57 65.3 2.61 31.81 
300 ml 7.51 5.62 3.58 3.59 4.62 3.15 3.41 
(25,17) 4.13 (13.32) 4.29 (1632) 6.13 (2444) 3.79 (16.89) 3,80 (10,27) 
9 W 500 ml 7.69 4.61 3.08 3.41 3.11 2.56 3.06 
W y (40.06) 3.87 (20.42) 5.17 (34.05) 5.14 (3930) 3.42 (25.15} 3.65 (16.17) 
700 ml 8.18 3.91 2.78 3.26 2.22 2.04 2,76 
5221 3.89 S4 5.64 4210 4.41 49.66 3.18 35.8 3.54 (22.04)  
Control 8.54 9.66 3.64 4,86 4.20 4.58 11.24 11.88 5.24 . 	5.86 4,75 5.80 
SE 1,06 2.04 114 149 2.25 1.48 - 
CD 1.46 3.14 1.46 1.88 3.42 154 
*Bold figures in parenthesis are percent reduction of population 
Table 133: Relative performance of insecticides on the mortality of Bemisia tabaci (Genn,) and coccinellids on brinjal, during 2011 
First s ra Second s ra 
Whitelly Adults Whitelly Nymphs Coeciuellid Adults Whiteily Adults 	Whitefly Nymphs 	Comiuelli l Adults 
(o ulationl plant) (o ulatioalleat) ulatioul 	iant o ulationl 	lent o ulationlle a ula~ioa! 	lent 
Before After 7 Before After7 Before After 7 Doses 	Before 	After 7 	Before 	After 7 	Before 	After 7 
Insecticides (per ha, spray dayjy days spray days spray days. spy days spray days 
80 gm 7.52 5.69 5.21 4.41 4.57 4.52 4,16 
>; ^ (2434) 5A6 (4,58) 5.21 (15.36) 6.11 (25.11) 4,71 (4.04) 4.81 (13.52) 
100 gm 8.41 5,21 5.71 4,31 2.99 5.44 3.94 
(38.05) 6.14 (7.01) 5.48 (2136) 5.88 (49.15) 5.87 (733) 4.78 (1738) 
120 gm 7.82 3.44 4,38 3.78 1.51 5,23 2,95 
56.0 4.86 9.88 5.48 31,03 4.13 63,44 5.73 ,73 4.11 2833 
300 nil 8,23 4.97 5,13 4.58 3.12 4.91 4.15 
(39.62) 5.86 (146) 5.86 (21.85) 5.32 (4136) 5.53 (11.22) 4.97 (1650) 
500 ml 7.54 3.46 5.42 3.69 1.99 4.91 3.00 
(54.12) 6.57 (17.51) 5,81 (36.49) 4.17 (52.28) 5,87 (1636) 4.15 (27 72) 
700 nil 8.41 2.73 4.26' 2.87 1.23 3.56 2.10 
67.54) 5.78 (2630) 5.74 (50.86) _ 3.51 64.96 4.79 15.681 3.28 
300 nil 9.88 5.96 4,84 3.18 2.45 3.14 2.29 
(39.68) 8.21 (4105) 4.55 (30.11) 4.25 (4236) 5.28 (4034) 4.12 (44,42) 
500 nil 8,57 4,57 2.61 3.00 3.26 1.04 2.00 
.° 	° 	, (46.68) 800 (6738) 439 (34.65) 6.93 (52.96) 3.17 (67.20) 3,78 (47.09) 
700 ml 7.54 3,82 1.58 2,00 2,83 0.46 1.27 
__(4934),__, 7,98 80,11 334 4331 5.57 49.20 1.94 762 3.16 59,82 
300 ml 7,48 5.98 2.98 2.98 4.98 2.00 2,72 
i t (20,06) 4.98 (40,17) 3.41 (12.61) 6.35 (2158) 3.35 (40.30) 3.26 (1637) 
500 nil 7.15 4.85 2.62 2.69 3.48 1.38 2.25 
(32.17) 5.78 (54,68) 3.25 (17.24) 5.28 (34.10) 2.98 (53.70) 2,98 (24.50) 
700 ml 7.54 3.68 1.98 2.14 1.86 0.75 1,79 
51.20 5.83 66.04 2.84 24,65 4.00 53,50 2,41 68.88 2.54 9.53 
300 ml 8.42 6,28 3.68 4.48 4.93 3.23 4.18 
(25,42) 4.24 (15.57) 5.27 (14.99) 6.56 (24.85) 3,89 (16.97) 4.65 (10.11) 
500 ml 7,52 4.42 3.10 2.88 2,85 2.55 2.65 
(41.23) 3.95 (21.52) 4.47 (35.58) 4.79 (4041) 3.49 (26.94) 3.14 (15.61) 
'S 700 ml 8.11 3.94 2.72 2.81 2,14 1,98 231 
(51.42)_ 3.94 0.97 4.82 41.71 4.31 5035 3.12 36.54 2.98 (22.49)  
Coatrol 8.45 9,26 3.56 4.28 3.55 4.00 9.25 9.66 4.54 4.85 4,20 4.20 
SE 1.17 1.29 1,12 1.10 234 1.16 
CDat5% 2.24 2.28 3.05 3,49 2.86 2.92 
* Bold figures in parenthesis are percent reduction of population 
Table 134: Relative performance of insecticides on the mortality of Bemisia tabaci (Gene,) and coccinellids on chili, during 2010 
First spy Second spray  
Whitcfly Adults Whitefly Nymphs Coccinellids Whitefly Adults Whitefly Nymphs Coccinelid Adults 
o ulationlplant) ulat;on/ Ica (population/pant) o ulatioal plant) o ulationl ie (population!plant)  
Doses Before 	After 7 Before 	After 7 Before 	After 7 Before 	After 7 Before 	After7 Before 	After 7 
Insecticides (per ha. spray 	days spray 	days spray 	days s ra 	da 's spray 	da s spray 	days  
80gm 5.69 	4.28 2.74 1.54 340 3.04 1,59 
(24.79) 2.89 	(5.20) 1.84 	(1631) 4,87 	(30.19) 3.21 	(6,30) 1.84 	(1339) 
100 gm 5,11 	3.09 2.89 1.25 1.68 3.14 1.18 o (3954) 3.11 	(7.08) 1.65 	(24.25) 3.49 	(51.87) 3.38 	(7.11) 1.46 	(19.18) 
120 gm 	4,78 




700 ml 	4,57  
	
2.21 	2.61 	2.36 	1.64 	1.10 
53.77 (9.58) 32,93 
2.65 	 3.41 	1.48 
(42.77) 	3.86 	(11.66) 	I.88 	(21.28) 
(5738) 	3,27 	(13.46) 	1,78 	(30,34) 
1.73 	4,15 	3,43 	1.88 	1.10 
2.97 	1.06 	2.91 2,61 1.38 	1,00 
(6431) (1031) - 	27.54 
1.93 3,21 1.42 
3.41 	(43.41) 	3.79 (1531) 1.71 	(16,96) 
1.61 2,61 1,24 
3.56 	(54,78) 	3.12 (16.35) 1.54 	(19.49) 
3.29 	1.19 	3.89 3.08 1.39 	1.00 
300 ml 	4.69 
w 	500 ml 	4,23 
" 
700 ml 	4.67 
300 ml 	5.24 
M  a  500 ml 	5,22 
a,aes 700 ml 	5.12 
300 ml 	4.19 
S00 ml 	5.12 
700 ml' 	4.91 
Control 	 4.85 
227 2.62 2.00 
(51.60) 4.66 	(43.78) 2.54 	(21.26) 
2.00 1.51 1.83 
(52.72) 	- 4,82 	(68.68) 2,56 	(28S2) 
2,13 1.12 1.27 
(5439) 4.74 	(7637) 2.12 	(40.10) 
4.12 2,08 2.24 
(2138) 3.58 	(41.90) 2.74 	(11.68) 
3.42 1.44 2.10 
(34.49) 3.24 	(55,56) 2.48 	(1533) 
2.24 1,32 1,45 
(56.25) 3.75 	64,80 1,85 	(21.63)  
3.61 3.49 1,65 
(24.64) 4.11 	(15.09) 1.94 	(14.95) 
3,16 2,72 1.16 
(3819) 3.48 	(21.84) 1.78 	(34.84) 
2.49 2,55 1.09 
49.9 3.65 	30.14 1,76 	384 
5.50 4.00 	4.28 1.50 	155 
1.58 1,65 1.95 
3.54 (5536) 2.88 (42.71) 2.54 (23.23) 
1.75 0.48 1.95 
4,11 (57.42) 1.39 (65.67) 2.44 (20.09) 
1.58 0.15 1.28 
4.14 (61.83) 1.26 (88.09) 226 (4337) 
3.39 1.48 2.28 
4.62 (26.63) 234 (36.76) 2.67 (14.61) 
2.34 0.90 1.98 
3,81 (3859) 118 (49.44) 2.48 (20,17) 
1,10 0.55 1.27 
2.94 (62.59) 1,65 - 	(66,67) 1.79 (29,06) 
2.89 3.11 1.62 
3.91 (26.09) 3.87 (19.64) 1.78 (8.43) 
2.26 2.22 1.12 
3.84 (41.15) 3.11 (28.62) 1.32 . 	(15,16) 
1.36 1,74 0.92 
2,79 (51.26) 2.84 (38.74) 1.21 (23.97) 
5.38 5,84 4.68 5.24 1,65 1,84 
SE 	 1.22 	 136 	134 	134 	2S5 	1.86 
CD 	 3.42 	 2.62 	2.16 	2,82 	3,21 	2,21 




Ethion 	Potassium 	Pyriproxyfen 	Dimethoatc Acetsmiprid 
(50 EC) 	Phosphite+ 	(10 EC) 	(30 EC) (20 SP) Metal acyi 
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Table 136: Relative performance of insecticides on the mortality of 8emisk labaci (Genn.) and coccinellids on 
First spy Second spray  
Whitefly Adults Whitetly Nymphs Coccinellids Whitetly Adults 	Whitefly Nymphs 	Coccinellids 
(population!plant) (population! le (population! plant) (population! plant) (population! Ie (population/plant)  
Before After 7 Before After 7 Before After 7 Doses 	Before 	After 7 	Before 	After 7 	Before 	After 7 
6►seclicides (per ha.) s !Y days s ra days spray days spray days spray days spray days 
80 gm 9.30 6.8 4.80 4.61 2.46 2.00 9.10 6.26 5.60 5.14 2.34 1.97 
(26,89) (3,96) (18.70) (31.21) (8,22) (15.82) 
100 gm 9.30 5.12 5.20 4.91 2.24 
1 
1.62 8.85 4.17 6.12 5.55 1.89 1.47 
(44.95) (5,58) (27.68) (52,89) (932) (22,23) 
120 gm 9,45 3.38 4,92 4.45 2.49 1.58 8.26 2.61 6,22 5.48 1.78 1.23 
(64.24) 9S6 36.55 (68.41) (11.90) 30.90 
300 ml 6,54 3.79 3,90 3.26 2.55 2,00 4,89 3,32 3.89 3.32 2,32 1.95 
(42.05) (16.42) (21.57) (32.11) (14.66) (15.95) 
500 ml 6,50 3.12 5,40 4.23 2.54 1.66 4.96 2.87 4.96 4.11 1.91 1,52 
(52.00) (21.67) (34.65) (42.14) (17.14) (ZOAZ) 
700m1 6.81 2.36 4.21 3.11 2.47 1.29 5.14 2.41 4.14 3.11 1.63 1,11 
65.35 (26.13) (47.78) 53,12 24,88 (31.91)  
300 ml 6.84 3.21 4.88 2,80 3,18 1.87 5.26 2.46 3,29 1.94 2.26 1,92 
(53,08) (42.63) (41,20) (53.24) (41.04) (15,05) 
500 ml 7.32 3.43 5.42 1.73 3.00 1.78 5.62 3.18 2.41 0.78 2.43 1.84 
(53.15) (68.09) (40,67) (43.42) (67.64) (24.28) 
700 ml 6.58 2,85 5.62 1.32 2.86 1.45 4.84 2.42 1.53 0.30 1,95 1.16 
(56.69) 76.51 (49.31) 50A0 80,44 (40.52)  
300 ml 6.42 5.10 4.15 2.26 2.74 2.41 5,88 4,43 2.67 1.68 2.84 2.38 
(20,57) (45.55) (12,05) (24.66) (37.08) (16.20) 
500 ml 6.45 4.35 4.12 1,72 2.75 2.24 5.12 3.12 2.36 1.21 2.59 1.99 
a 
o~«+ 
(32,56) (58,26) (18.55) (39,07) (4&73) (23,17) 
14 700 ml 6.48 3.11 4.18 1.30 2.75 2.05 3.87 1.62 1.82 0.74 2.38 1.58 
(52.01) 68.90 (25.46) 58,14 59.35 (33.62)  
3041 5.71 4.21 3,15 2.65 1.22 1.02 5.23 3.78 2.91 2.38 1.09 1,00 
(26.27) (15,88) (16.40) (27.73) (18.22) (8,26) 
500 nil 6.52 3.91 2,88 2.21. 1.53 1.00 4.67 2.68 2.63 1.87 1.13 0.94 
(40.04) (23.17) (34.65) (42.62) (28.90) (16.15) 
700 ml 5,82 2,84 3.14 2,18 1.46 0,88 3,21 1.48 2.58 1.62 1.00 0.77 
51,21 (30.58) (39.73) 53.90 (37.21) (23.00)  
Control 6.20 6.58 3.24 3.54 2.32 2,46 6.58 7.22 3.44 3.75 2.55 2,68 
1.19 2,26 SE 1,22 1.55 0.87 1.44 
CD 2.14 3,56 2.49 2.98 1,92 2.34 
*Bold figures in parenthesis are percent reduction of population 
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Table 138: Relative performance of insecticides on the mortality of Bemrsia tabaci (Genn,) and coccinellids on okra, during 2010 
Ffrstspray Secondapray  
Whitefly adults Whitefly nymphs Coccinellids Whitely adults 	Whiteily nymphs 	Coecinellids 
o atioal 	 iit a ulatioulIc (population/plant) o latiaal 	lant ulationllea a ulationlplant)  
Before After 7 Before After 7 Before After 7 Doses 	Before 	After 7 	Before 	After 7 	Before 	After 7 
Insecticides (per ha, spray days spray days spray days spray days spray days spray days 
80 gm 4,62 3.71 3.28 2,00 336 3.43 1.98 
(19,70) 3.46 (5.21) 2.45 (1837) 4.23 (2057) 3.64 (5.77) 2.32 (14.66) 
a s 
N 100 gm 5.71 3.51 3.62 1.79 2.44 3.64 1.69 
(3853) 3.92 (7.66) 2.45 (26.94) 4.16 (4135) 3.91 (6.91) 2,15 (21,40) 
120 gm 5.28 2,23 3.39 1.56 1.12 3.45 1.26 
• 57.7 3.75 (9.90) 2.41 (35.27) 2,91 61.52 3.81 10.86 1.84 (31.53)  
• 300 ml 7.56 4.53 4.82 2,45 3.11 4.41 2.38 
(40.08) 5.43 (11.24) 3.15 (22.23) 5.32 (41,45) 5.12 (13,87) 2,87 (17.08) 
W mac° 500 ml 7A1 3.68 4.38 2.00 2.11 3.98 1.81 
(50.34) 5.29 (17.21) 3.14 (36.31) 4.17 (49.41) 4.81 (17.26) 2.36 (2331) 
700 ml 6.92 2.92 4.32 1.75 1.72 3.51 1.42 
5781 5.82 25.78 3,42 48.84 4.13 5836 4.81 27,03 IN (33.65)  
300 ml 6.82 3.42 2.80 3.05 2.67 1.91 2,87 
w (49.86) 4.86 (42,39) 3.56 (1433) 5,13 (47.96) 3.28 (41.77) 3.41 (15.84) 
W 5013n 7.54 3.74 1.49 3.02 2,29 0,69 2,28 
(50.40) 4.67 (68.10) 3.84 (2130) 5.00 (54.20) 2.12 (67A6) 3.00 (24.00) 
700 ml 5.53 2.98 1.58 2.78 2.00 0.35 2.00 
(5388t 5.43 70.90 3.81 (27.04) 4.83 58.b0 1.48 76.35 3.00 3334 
300 ml 5.45 4.14 1.88 1.58 3.38 1.21 1,52 
E (24.04) 3.22 (41.62) 1.87 (15.51) 4.66 (27.47) 2.15 (40.73) 1.84 (17.40) 
500 ml 5.41 3.45 1.42 2.15 2.32 0.80 1.89 
o .r (36.23) 3.29 (56.84) 2.75 (21.82) 3.81 (39.11) 1,75 (54.29) 2.64 (28,41) 
700 ml 4.88 2.10 1.14 1,81 0.95 0.54 1.31 
56.97 3.28 (65.25) 2.62 (30.92) 2,39 (60,26) 1.51 6541 2.13 (38.50)  
300 ml 6.42 4,81 3.68 2.66 3.91 3.32 2.52 
• 
(~4 8) 
425 ( 3 22) 3.14 (15.29)   5.23 (25.24) 3.97 
(2.86 
8) 2.78 
(2 00) P  S00 ml 5,68 
(39.97) 436 (21.56) 3.29 (32.83) 3.83 (39,94) 3.84 (25.53) 2,39 (1632) 
7DO ml 6.12 2.99 ' 	2.94 2.51 1.64 2.10 2.13 
51.1 4.21 30,17 4.15 395 3.31 50.4 3.26 5.59 2.78 39 
Control 5.50 5.88 4.20 4.54 3.58 3.45 5.66 6.12 4.00 4.22 3.65 3.65 
SE 1.18 1,48 131 1.18 1.73 134 
CD 2.41 2.63 2.62 3.67 2.84 2.27 
*Bold figures in parenthesis are percent reduction of population 
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Table 140: Relative performance of insecticides on the mortality of Bennisin tabaci (Genn.) and coccinellids on green gram, during 2010 
First spray 	 Second 
Whiteily Adults Whitcfly Nymphs Cocclnflid adults Whitely Adults Whitcfly Nymphs Coecinellid adults 
(population plant) ( 	ulatioal l o ulationl plant) ulationlplant) o ulationl ie ( 	ulationl plant)  
Doses Before 	After 7 Before 	After 7 Before 	After Before 	After 7 Before 	After Before 	After 7 
Irnecticide ijer ha.) spray 	days s ra 	days spray 	h days spray 	days spray 	y da ys spray 	days 
300 gm 18.88 	14.22 324 	3.04 1.22 	1.06 15.44 	11.15 3.84 	3.52 1.14 	0.96 
o a (24.68) (6.17) (13.11) (27.78) (8,33) (15.79) 
0 500 gm 17.65 	10.68 2,88 	2,61 0.80 	0,62 12,35 	7,58 2.85 	2,58 0.68 	0.52 V v 
(39.49) (9.38) (2250) (38,62) (9.47) (2333) 
700 gm 22.55 	10.18 2.64 	2.20 0.85 	0.58 11.85 	5.74 2.16 	1.96 0.64 	0.42 
	
2,84 	0.54 	0.39 
(9.55) 	 (27.78) 
1.95 	0.80 	0.52 
(12.95) . (35.00) 















0.78 (3 7) 
0.82 
32.79 
1.24 Control 	 19.55 	22.45 	1.90 	1.94 	1.12 
300 ml 21,54 13.88 3.14 
(3S.56) 
500 ml 18.76 10,21 2,24 
p (4538) 
700 ml 19.82 8.48 2.64 
(57,21) 
300 ml 23.55 12,58 3.48 
L w (4658) 
? ° 500 ml 27.36 13.72 4.16 
a ` f (49.85) 
700 ml 22.25 9.44 422 
E 	300 m1 	16.58 	13.62 	2.58 . 
(17.85) 
a,. 500 ml 19.69 13.96 2,38 
(29.10) 
700 ml 19.54 10.32 3.18 
(47.19) 
300 ml 18,30 13.87 3,20 
(24.21) 
500 ml 25.70 14.24 1.94 
(44.59) 
700 nil 25.68 12.62 1.98 
(50.86) 
16.28 	12.54 	3.18 	2.78 
(22.97) 	(12.58) 
13.64 	8.85 	2.54 	2.08 
(35.12) (18,11) 
11.24 	6.22 	2.38 	1.74 
13.74 11,48 2,46 1.58 
(16.45) (35.77) 
16.40 11.56 2.55 1.15 
(29.51) (54.90) 
12.82 6.74 1.90 0.64 
(47.43) (6632) 
16.46 13.44 2.26 1.68 
(1835) (25.66) 
15.74 9.48 1,42 ' 0.78 
(39.77) (45.07) 
12.68 6,24 1.85 0,74 
(50.79) (60.00) 
15,75 11.05 3.45 2.70 
(29.84) (21.74) 
17.38 11.25 2.65 1.86 
(35.27) - (29.81) 
14.40 7.12 2.15 1.36 
(50S6) (36,74) 
















































































SE 	 2.17 3,68 1.11 	1.84 	1.46 	 1.47 
CD 1.55 	 2.44 	 2.08 3.12 2.91 2.66 






13.50 	10.85 	2.52 	1.80 	1.04 	0,88 
(19.63) (28.57) (15,38) 
13.46 	8.24 	1.38 	0.74 	1.15 	0.92 
(38,78) (4638) (20,00) 
10,44 	535 	1,25 	0.48 	1,18 	0.78 
1,15 	100 	12.64 	936 	4.10 	3.14 	1.08 	0.94 
(13.04) 	(25.95) (23.41) (12.96) 
1.00 	0.65 	15.26 	9.68 	2,72 	1.86 	1.02 	0.84 
(35.20) 	(36.57) (31.62) (17.65) 
0.68 	0.42 	14.55 	7.12 	2.18 	1.36 	0.70 	0.54 
Table 141: Relative performance of insecticides on the mortality of Bemisia tubaci (Gene,) and coccinellids on green gram, during 2011 
First spry Second s ra 
Whitefly adults Whitefly nymphs Coccinefiid adult Whitefly adults Whitefly nymphs Coccinellid adult 
(oi piano► 	lant (population/ lea (o 	ationl lant o ulatioul 	lank) (population! le (population/ 	1ant)  
Doses Before 	After Before 	After Before After Before After Before 	After Before 	After 
Insecticides (per ha,) spray 	7 days spray 	7 days spray 7 days spray 7 da s spry 	7 daps spray 	7 days 
80 gm 15.24 	12.22 4.24 	3,95 1.26 1.06 14.18 10.15 4.00 	3.75 1.10 	0,94 
.a G~ (19,82) (6,84) (15.87) (28.42) (6,25) (14,55) 
a o 100 gm 17.26 	10.68 3.28 	2.94 1.45 1.12 12.54 8.00 2.98 	2.62 1.18 	0.94 
(38.12) (1037) (22,76) (36,20) (12,08) (2034) 
120 gm 17,44 	8.78 2.25 	1.85 1.62 1.12 9.48 5.05 2.42 	2,05 1.25 	0.88 
300 ml 
w ' 
18.24 	11.88 	2.75 2,52 1.00 	0.72 13.64 	10.68 3.66 	, 	3.24 0.85 	0.72 
(34.87) (836) (28.40) (21,10) (11A8) (15,x9) 
E M 	500 ml 14,48 	9.21 	2.56 2,05 1.48 	1.00 10.65 	6.54 2.24 	1.84 1.26 	1,05 
(36,40) (19.92). (32.43) (3859) (17.86) (16.67) 
700 ml 1728 	8.12 	2.64 2.00 2.14 	1.26 11.46 	6,55 2.14 	1.55 1.54 	1.18 
(53.01)_ (2424) - - 	-(4.12) - (Z$4~ -- 	(27.57) (23.38) 
300 ml 	21.54 	12.28 	1.88 	1.15 	1.84 	1.28 
(42.99) 	(38,83) (30,43) 
a° 	500 ml 	19.39 	9.54 	5.64 	2.48 	1,65 	1.00 
(50.80) 	(56 03) (3939) 
700 ml 	17.32 	7.84 	3.95 	1.20 	0.88 	0.46 
15.54 	12.14 1.34 	0.88 1.56 	1,28 
(21,88) (3433) (17.95) 
11.68 	7.18 2.55 	I.18 1.18 	0.92 
(3853) (53.73) (22.03) 
.8.62 	4.86 1,45 	0.58 0.85 	0.54 
E 300 nil 15.55 12.62 3.55 2.24 
, (18.84) (36.90) 
o 1~, 500 ml 16.46 11.96 2,68 1.24 
w a~ (2734) (53.73) 
700 ml 18,36 9.34 2,84 1.08 
(4913) _ - 	- (6197) 
300 ml 14,30 10.65 4.28 3.75 
(25.52) (1238) 
r o 500 ml I9.42 12.24 2.44 1.76 
i (36.97) (27,87) 
700 ml 21,22 12.42 3.25 2.15 
Control 	18.54 	19.22 	275 _ 	2.84 	1.00 	1.00 j 1955 - 20.24 	3,00 	3.14 	1.05 	1.28 
SE 	 1.21 	1.10 	 0.89 	1,09 	1.44 	 1,14 
CD 3,14 3.09 1.17 3.11 2.61 1.88 
*Bold figures in parenthesis are percent reduction of population 
Table 142: Relative performance of insecticides on the mortality of lemisia tabaci (Gene,) and coccinellids on black gram, during 2010 
Firstspray Second spray  
Whitefly adults Whitefly nymphs Coccinellid adults Whitcfly Adults 	Whitefly nymphs 	Coccinellid adults 
(population/plant) o ulationl lea (,population/ plant) (population/ plant) o ulatioa/ 1 (population/ plant)  
Doses Before After? Before After? Before After? Before After7 Before After? Before After? 
Insecticides (per ha.) spray days spray days spray days spray days spray days spray days 
U 80 gm 15.78 12.14 4.52 4.12 0.86 0,75 13.55 10.55 4.62 4.32 0.88 0.74 
Qa (23.07) (8,85) (12,79) (22,14) (6,49) (15.91) 
100 gm 14.41 8,58 2.58 2.28 0.98 0,80 1014 6.42 2.74 2,52 095 0.74 
(40.46) (11.63) (1837) (3730) (8.03) (22.11) 
120 gm 18.56 8.74 3.56 2.95 1.14 0.84 9,68 4.35 3.05 2.68 1.05 0.69 
52.91 (17.13) 26,32 54.59 12.13 (3429)  
300 ml 17,19 1122 2.88 2.58 1.18 0,95 12,44 9.48 3.05 2.66 1.25 1.06 
w (34.73) (10,42) (19.49) (23.79) (12.79) (15.20) 
a► d 500 m! 17.42 10.21 3.14 2.65 1.28 0,92 12,42 7.84 2,68 2.25 1.12 0.92 
(4139) (15.61) (28,13) (36.88) (16,04) (17.86) 
700 ml 1818 8.54 3.28 2,55 0.95 0.64 10.62 5.92 2.64 2.05 0.78 0.58 
(53.28) 2,26 (32.63) 44.26 (2235) (25.64)  
p 
W
300 ml 15.56 8.46 3.26 2.22 0.86 038 
~ 
9.48 7.68 2.36 1,42 0.68 0.58 
o (45.63) 0190) (32.56) (18.99) (39.83) (14.71) ° 500 ml 15.86 7.75 2.88 1,82 0.88 0.52 9.14 5.94 2.35 1.00 0.88 0.68 
(51.13) (36.51) (40.91) (35.01) (57.45) (22.73) 
700 ml 16.54 6.85 3.74 1.22 1.42 0.85 7.58 3.88 2.05 0.60 1.08 0.64 
58.59 67.38 40,14 48,81 (70.73) @0.74)  
+ 	a 300 ml 17.68 14.25 3.72 2.46 1.15 0.96 16.46 13.22 2.68 1.95 1.12 0.90 
E « ;,n (19.40) (33,87) (1652) (19,68) (27,24) (19.64) 
o a 500 ml 16.66 11.48 2.95 1.52 1.14 0.85 14.56 9.05 1.64 0.92 0.98 0.78 
(31.09) (48.47) (25.44) (37.84) (43.90) (20,41) 
700 ml 16.25 8.24 2.65 1.05 1.56 1,05 9.35 4.44 1.35 0.55 1.05 0.76 
(4919) 60.38 (32.69) (52.51) (5926) (27.62)  
300 ml 14.58 11,25 3.26 2.88 0.84 0.70 13.34 9.55 3.12 2.42 1.15 1.02 
(22.84) (11.66) (16.67) (28.41) (22.44) (1130) 
0 W 500 ml 14.25 8.65 3.70 2.74 1.24 0.84 9.55 6.22 2,86 1.88 1,84 1.54 
W v (3930) (25.95) , (3216) (34.87) (34.27) (1630) 
700 ml 13.57 6.55 2.94 1.93 1.32 0.84 8.12 3.84 2.15 1.32 1.44 1.14 
(51.73) 32.65 (3636) (52.71) (38.60) 20,83 
Control 	13,56 	15,22 	3.00 	328 	1.10 	1.24 	15.55 	17.54 	3,42 	3,55 	1,25 	1.65 
SE 	 1.02 1.17 139 133 132 1.11 
CD 2.19 	1.85 	2.48 	3.14 	2.67 	2.51 
*Bold figures in parenthesis are percent reduction of populaffon 
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Table 144: Determination of LC50 and LC75 of different insecticides for whitefly, Bemisia 
tabaci(Genn.,) under laboratory condition. 
R2 
 RZ 2  LC50 LC75 
Grubs 
equation (µg L'1) (µg L"1) 
Acetamiprid y = 2.175x + 13.06 0.824 24.60 0.04 0.94 
Dimethoate y = 1.997x + 13.86 0.703 73.79 0.02 0.80 
Pyriproxyfen y = 1.567x - 0.476 0.732 25.10 5.12 6.87 
Potassium phosphite+ Metalaxyl y = 2.687x + 3.576 0.924 7.41 2.39 4.31 





Potassium phosphite+ Metalaxyl 
thion 
y = 2.267x + 13.01 0.737 69.77 0.17 0.92 
y = 2.916x + 9.890 0.928 56.75 0.05 0.87 
y = 1.498x - 0.557 0.642 56.39 5.20 6.90 
y = 2.41 Sx + 3.926 0.92 46.42 2.51 4.65 
y ^ 3.812x + 4.323 0.895 22.95 , 	1.46 2.70 
5. Discussion 
DISCUSSION 
5.1 Development of counting and capturing device (Aleytrap) 
Under natural environment, the adult whitefly population is usually found varying plant 
to plant. Adults are difficult to count as they prefer to rest on ventral surface of leaves. In 
bioassay studies and recording of seasonal abundance of whitefly population in the field, 
a manual counting is being practiced, based on randomly selected leaves (Zanic, 2008) or 
on the basis of count considering upper, middle and lower leaves of randomly selected 
plants (Shirale and Bidgire, 2009), being referred to "leaf - turn technique". While 
applying these methods, there is always a great possibility of whitefly escape. Manual 
capture and counting is a tiring and time consuming, because whitefly adults are active 
fliers, leave the place of their rest with slight disturbance. Till date, handling and capture 
methods of whitefly adults, with precision, have not been addressed properly (Gupta and 
Pathak, 2009). 
To overcome this problem, an attempt was made to fabricate the capturing device 
so as to quantify the adults with more precision in short time. The device was developed 
and given a name "aleytrap". The performance of aleytrap was compared with poly-bag 
and leaf turn method on various host plants viz, brinjal (Solanum melongena L.), chili 
((apsicum annuum L.), tomato (Lycopersicon esculentum Mill.), okra (Abelmoschus 
esculentus L. Moench), cotton (Gossypium hirsutum L.), black gram (Vigna mungo L., 
Hepper) and green gram (Vigna radiata L., Wilczek). The population count varied with 
each other and the performance of poly-bag (standard) and Aleytrap count was recorded 
more or less statistically on par in comparison to leaf turn method. The significant 
variation with respect to aleytrap and poly-bag count, recorded rarely, was attributed to 
the variation in population of adults on the tagged plants along with spatial distribution 
and/or migration from nearby plants. Employing leaf turn method in chili crop proved to 
be difficult for adult count on account of small size of leaves. Aleytrap and poly-bag 
methods were found to be convenient and more feasible. Aleytrap has, nevertheless 
showed the best performance. 
Gusmao et al., (2005) opined that the beating method was significantly superior 
over leaf turn method on outdoor tomato crops. This method would certainly not be cost 
effective in comparison to device, especially at time when there is need to assess the 
DISCUSSION 
residual persistence through bioassay method. It would be inappropriate to beat the leaves 
and kill the adult whiteflies. The poly-bag capture was, however found to be an effective 
method in counting of dead adult aleyrodids. To observe local dynamics and population 
fluctuation, this method cannot yield good results due to killing of natural population, 
indirectly disturbing the natural presence of aleyrodids. Till now, there is no appropriate 
method which would have suggested the information of adult count on plant basis. 
Yellow sticky trap, CC-trap (Chu and Henneberry, 1998) and muffin fan trap (Byrne et 
al., 1996), however had been in use, but these methods provided the information only on 
natural occurrence of aleyrodid adults in a particular cultivated area. Yellow sticky traps 
also capture other insects having fondness of yellow color (Chu and Henneberry, 1998). 
The new device (aleytrap) could provide quick results with more precision to quantify 
adults, with reference to ecological, bio-assay experiments and other such studies 
requiring whitefly adults capturing. This method, nonetheless could not be employed to 
predict the natural occurrence of whitefly in contrast to yellow sticky, muffin fan and CC 
traps. The aleytrap was found advantageous to determine the sex ratio while collecting 
adults through aspirator. 
Aleytrap can effectively be employed on low height crops viz., tomato, chili, 
brinjal, black gram and green gram etc. Lu et al (2010) fabricated cylindrical sampling 
device, holding a transparent plastic vial for monitoring the population dynamics of 
whitefly adults. The plastic vial lined with thin sticky yellow paper was attached to the 
hole with its opening downwards resulted in killing of the adults, so it was not considered 
suitable for further scientific studies. 
Apart from many advantageous on adult whitefly studies through aleytrap, this 
device can also be employed against other small and flying insects which show photo 
tactic behavior viz., chrysopids. 
5.2 Population dynamics of Bemisia tabaci Gennadius: 
Under natural environment, abiotic factors (temperature, humidity and rainfall) 
are not of constant nature, showing variation round the clock. Therefore, maximum and 
minimum temperature and morning and evening relative humidity, on daily basis, were 
considered to get their impact on biotic components with particular reference to 
100 	"4 
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whiteflies on different crops viz., brinjal, chili, tomato, okra, green gram and black gram. 
All the acting forces responded in a complex manner against different life stages of 
whitefly on different host plants. 
The monitoring of nymph population was made on middle stratum (leaves) of the 
plants. The infestation of whitefly adults as well as nymphs was recorded at seedling 
stage of all host plants in general. The early infestation was resulted probably due to 
immigration of whitefly adults from nearby plants. The results are in corroboration with 
the work of Kadkao et al., (1992). 
The correlation studies showed that different life stages responded varyingly 
against different abiotic and biotic components on different host plants during varied 
cropping seasons. Both life stages (nymphs and adult) of Bemisia tabaci did not show 
simultaneous reaction against abiotic components of environment; however the cropping 
season of either of years of particular host plants showed somewhat similarity with 
respect to observations. Abiotic factors operated in a complex manner separately on 
nymph and adult stage of whitefly. Host plants also influenced the population build up; 
nevertheless, the response against both stages was found dissimilar to each other. Leite et 
al., (2006) suggested that an increase in the number of whitefly adults and nymphs per 
leaf was analogous to the advancement of the crop age. 
The infestation of adult population was seen maximum as compared to nymphs in 
all three cropping seasons of brinjal, however, summer cultivated brinjal was found 
heavily infested with adults in both years. With respect to spring brinjal, after early 
infestations, the adult population increased gradually reaching maximum (22.58 adults/ 
plant) before the harvest of the crop in both years. The temperature played its vital role 
for increase in population. On spring okra, green gram and black gram, the adult 
population showed its decreasing trend near to crop maturity. The high whitefly 
population on spring brinjal was attributed due to negative correlation of morning, 
evening and average relative humidity with adults. Parvez et al., (1997) also reported 
similar reason on population change. Spring okra recorded its highest adult infestation 
(16.561 plant) during the last fortnight of April to first fortnight of May during both years 
101 
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(Fig 7). On green gram and black gram, the population was seen maximum (16.88 & 
22.35 adults/ plant in 2008 and 14.12 & 23.35 adults/ plant in 2009, respectively) during 
May in both years. Similar findings were also reported by Liu, (2000) and Sahito et al., 
(2012). Mazumder et al., (1996) however, reported low whitefly populations in crops 
sown between February 25 and March 20, as compared to the crops sown between April 
and July. 
The nymph population on lower surface of leaves was observed in more numbers 
as compared to the population recorded on upper surface on all the host plants vis-à-vis 
seasons in both years. The selection of lower surface was attributed to photo deterrence in 
whitefly nymphs (Summers, 2002). The appearance of nymphs on lower surface of spring 
brinjal leaves was recorded late, yet kept increasing with an advancement of crop age, 
showing positive correlation with minimum, maximum and average temperature in both 
cropping years. During this period, coccineIlids did not influence the nymph population. 
On chili, a moderate infestation was recorded during both years, the population 
marginally increased at times when the crop was approaching maturity. All abiotic 
factors were seen positive but weekly associated in both years. Similar preference of 
whitefly on eggplant and tomato over chili was also recorded by Zhao et al., (2009). 
The spring okra recorded its highest whitefly nymph infestation (11.52 and 12.41 
nymphs/ leaf in 2008 and 2009, respectively) on the lower surface of leaves during last 
fortnight of April to first fortnight of May, irrespective of cropping seasons in both years 
(Fig 7). The population was nevertheless, observed to decrease slowly near to crop 
maturity. An increase in population trend was attributed to positive influence of 
temperature in both years, whereas, decrease in population level would have been due to 
strong negative correlation of coccinellids. On green gram, nymphs were observed to 
increase gradually towards the crop maturity in 2008, whereas the corresponding increase 
was recorded during third week of May in 2009, thereafter a gradual decline in nymph 
population was witnessed till crop maturity. All abiotic factors were found to be 
positively impacting the population in both years of observation, the population was 
nevertheless, found negatively correlated with coccinellids in 2009 only. Conversely, on 
black gram, the nymphs were seen at around half age of the crop growth, thereafter the 
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population increased marginally, in succession, at crop maturity during both cropping 
years. The coccinellids, along with all abiotic factors except rainfall, exerted strong 
impact on lowering down of nymph population. Similar results were also reported by 
Rashid et al., (2003). 
As far as the adaxial nymph population on all spring crops was concerned, the 
maximum population was seen on spring brinjal (2.14 and 3.65 nymphs( plants in 2008 
and 2009, respectively). The appearance of nymphs was recorded late commencing from 
second fortnight of February till crop maturity in 2008 and around a fortnight before the 
harvest in 2009. Such preference on feeding of whitefly on brinjal was also reported by 
Rafiq et al., (2008). The population was found poorly associated with abiotic factors in 
2008 while, a strong support from temperature and suppression from relative humidity 
was seen in 2009. However, the population was negatively correlated with coccinellids in 
both years. 
On chili, intermittent appearances of moderate nymph population were observed 
throughout the crop age, whereas, on okra nymphs showed a gradual decline towards 
crop harvest. Except maximum and mean temperature, all the factors were found 
suppressive to adaxial nymph population in both years. A strong and negative association 
was also seen with mixed population of coccinellids. The nymphs on green gram were 
seen at very initial stage of crop growth during first observation in 2008, while during 
2009; the corresponding appearance was recorded at third week of observation showing 
negligible fluctuation population level. Most of environment factors supported the 
population build up, except week and negative impact of morning and mean relative 
humidity. In case of black gram, an undulating fluctuation with intermittent appearances 
of nymphs was observed in both years. Except maximum temperature and rainfall in 
2008 and morning relative humidity in summer 2009, rest of factors exerted negative 
correlation on nymph population during both years. A negative impact of coccinellids on 
nymph population was recorded on green gram and black gram in both years. Aheer et 




When brinjal and chili were cultivated during summer season, the adults were 
witnessed maximum during middle age of the crop, thereafter its population declined 
gradually at crop maturity. The high population of adults was found negatively correlated 
with mean temperature and relative humidity, while rainfall exhibited a positive response 
in 2008 and negative in 2009. On tomato and okra, moderate infestation level of adults 
was noted in both years. Similar findings were also observed by Sahito et al., (2012). 
Among abiotic factors, the temperature showed a positive impact on adults infesting 
tomato in both years, however on okra, the temperature as well as rainfall influenced the 
adult population. 
With regard to summer green gram, the adults could show steady population level 
till the end of July and thereafter the population increased sharply towards crop maturity 
in 2008. A similar trend was also noted in but it was recorded during second fortnight of 
July 2009. The steadiness in population in 2008 could be correlated due to negative 
impact of all abiotic factors, except maximum temperature, while in 2009 except 
maximum, minimum and mean temperature, rest of the environment factors showed a 
positive influence. 
The adult population on black gram started decreasing gradually till the second 
week of September followed by a sharp quantitative increase at crop harvest stage in 
2008. On the other hand, during 2009, initially the population was found low with 
intermittent pauses till August end, thereafter a jump in population count was noted 
during September, which subsequently declined at crop maturity. All abiotic factors 
except rainfall exhibited negative response to adult whitefly population. 
The nymphs feeding on lower leaf surface of spring and summer black gram did 
not show any apparent variation in population count in both the years (Fig 9). While 
taking observation on summer crops, brinjal and chili harbored maximum abaxial 
nymphs (26.52 & 3.55 and 25.10 & 2.90 nymphs/ leaf in 2008 and 2009, respectively) 
and showed a gradual decline towards crop maturity. The peak population was, however, 
recorded during middle age of the crop. Most of abiotic factors, showed positive 
correlation except maximum temperature in 2008, whereas, morning and evening relative 
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humidity exhibited negative but week correlation in 2009. On the other hand, on chili all 
abiotic factors, except maximum and mean temperature, were found negatively correlated 
with abaxial nymphs in 2008, conversely a positive support of all abiotic factors except 
evening relative humidity and rainfall, was noted in 2009. Coccinellids could not 
influence the population in both cropping years on brinjal while, a strong suppression of 
nymph population was seen on chili. 
The abaxial nymphs on chili leaves were noted more or less similar to the 
observations recorded on autumn crop. On tomato and okra, the abaxial nymphs 
exhibited a decreasing trend towards the harvest of the crop, this decrease could have 
been due to predation by coccineIlids and week negative impact of rainfall, in both years. 
However on okra, a poor impact of abiotic factors was observed in 2008, in contrast to a 
strong and negative influence of relative humidity in 2009. Autumn okra showed less 
infestation of nymphs as compared to infestation recorded on spring okra. These 
observations are in complete agreement with the findings of Leite et. al., (2005). The 
abaxial population of nymphs was found to be suppressed greatly by coccinellids in both 
cropping years. 
Green gram was, nevertheless recorded high nymph population as compared to its 
spring crop around at middle age of the crop, thereafter a gradual decline in whitefly 
population was seen. Except maximum temperature and rainfall, all abiotic factors were 
peen positively correlated with whitefly population in 2008, whereas in 2009; maximum, 
ainimum and mean temperature were found positively correlated. The coccinellids, 
--rertheless exhibited a negative influence on nymph population. A somewhat reverse 
id on population dynamics was seen on black gram as compared to green gram in both 
rs. With regard to black gram, the coccinellids, evening, mean and morning relative 
=dity were found negatively correlated with abaxial nymphs. Similar observations 
also made by Parvez et al., (1997) and Aheer et al., (1999). Similarly, Umar et al., 
, Rote and Puri (1991) and Jagdev and Butter (1988) reported that moisture had 
ve influence on nymph population. 
While taking observations on adaxial nymphs, the average population on brinjal 
was recorded highest as compared to other crops and seasons in both years. 
ve impact of predation was evident on brinjal in both years. However, on chili and 
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tomato, intermittent appearances of nymphs were seen during both the cropping years. 
The okra was found moderately infested, showing nymph appearances at different 
intervals, whereas a steady population was seen on green gram throughout the crop age. 
With regard to black gram, the nymph population appeared after the crop had crossed 
half of its age. The predation appeared to be the major limiting factor on green gram as 
well as black gram. The results so obtained were found in agreement with the findings of 
Aheer et al., (1999). 
On autumn cultivated crops, a moderate adult population was recorded on brinjal 
and okra, whereas chili escaped the infestation during January in both the years (Fig 5). 
Relatively all abiotic factors, except relative humidity, showed a positive correlation with 
adults on brinj al and okra. As far as tomato was concerned, the maximum infestation was 
recorded at maturity of crop during February and March in both years. The population 
was found positively correlated with temperature and negatively with relative humidity. 
Seif (1980) and Gupta et al., (1998) reported the positive response of whitefly population 
with increase in temperature and relative humidity. However, such observations were 
contradicted by Umar et al., (2003), Rote and Puri (1 99) and Jagdev and Butter (1988) 
who observed that relative humidity was negatively correlated with whitefly population. 
In general, the autumn crops harbored low nymph population on lower surface of 
leaves, except brinjal which showed the high population on abaxial surface. Similar 
observations were also reported by Rafiq et al., (2008), who found the brinjal as an 
alternate host for B. tabaci during the winters. The late-instar nymphs or pseudo-pupa 
overwintering under the leaves of certain weeds viz., Convolvulus spp., Althaea spp. and 
Parthenium spp., in vicinity during autumn cultivation could have been one of the 
reasons for low whitefly population. The observations made by liabibi (1975) have also 
given the support to present findings. The maximum, mean temperature and rainfall were 
found suppressive to nymph population, while minimum temperature, morning, evening 
and mean relative humidity were found positively correlated during 2008, in contrast to 
slightly negative correlation except rainfall in 2009. Predation could not exert any strong 
impact on brinjal nymphs in both years. With regard to chili, the nymphs were not seen 
during January in both the years. The strong and negative correlation of relative humidity 
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with nymphs was probably the main factor for absence of nymph population. The biotic 
stress (predators) also did not leave any impact on the suppression of nymph population. 
Whereas, on tomato, nymphs were found absent from the second fortnight of December 
to first fortnight of February in 2008, while the corresponding period of nymph absence 
was -recorded from second fortnight of December to second fortnight of February in 2009. 
Interestingly, all the factors supported the abaxial nymph population in 2008, while 
morning, evening and mean relative humidity was found suppressing the abaxial nymphs 
in 2009. The absence of nymphs could be correlated with predation as reported by Aheer 
et ad., (1999). The disappearance of nymphs on okra leaves was observed during January 
in both years. Abaxial nymph population was found negatively correlated with all the 
factors, except maximum temperature in 2008, whereas, evening and mean relative 
humidity along with rain fall elicited : a negative and strong impact in 2009. The 
coccinellids, however did not play significant role on population suppression of abaxial 
nymphs on autumn okra. 
A moderate adaxial nymph infestation was recorded on autumn brinjal. The 
population after an initial increase declined gradually till maturity of the crop and was 
negatively associated with rainfall and maximum temperature in 2008 while, morning 
and mean relative humidity showed a weak negative relation in 2009. The predation did 
not influence population dynamics of adaxial nymphs. With regard to autumn chili, 
tomato and okra, the nymphs remained absent throughout the vegetative stage, except 
making a short appearance before the harvest in 2009. The autumn okra recorded low 
nymph infestation before the harvest in 2008, whereas a higher population count was 
noted during 2009. Predation was found significantly influencing the adaxial nymphs on 
tomato and also okra. 
During autumn, a very low population of adaxial nymphs was seen on all host 
plants, however at many instances, there was a complete absence of adaxial nymphs for 
certain periods. This absence could be attributed due to variation in temporal distribution 
and also random sampling of leaves which were devoid of nymphs. For adults, the low 




Weather factors played an important role to whitefly survival and population 
dynamics. Khalifa & El-Khidir (1964) opined that Bemisia tabaci population decreased 
considerably following heavy rain storms. Gameel (1970) reported a high immature 
. mortality was associated with high temperatures and low relative humidity. Avidov and 
Harpaz (1969) attributed the delay in B. tabaci outbreaks due to low relative humidity 
and khamsins (hot and dry winds loaded with sand particles), and Sharaf (1982) also 
found a rapid decline in immature survival during periods characterized by high 
temperature, low relative humidity and khamsins. Naranjo et al., (2003) observed 
declines in population density in cotton associated with severe thunderstorms. 
The coccinellids were found significantly influencing nymph population but their 
dynamics could not reveal a predictable pattern. It could be attributed due to pronounced 
migration of coccinellid adults on various crops throughout the season depending upon 
the availability of prey and also due to habitat disturbances (Ghosh, 1999, Maredia et al., 
1992). 
The rate of settlement of adult whitefly was found maximum on brinjal followed 
by green gram and black gram, whereas the nymphs harboring the lower and upper 
surface of leaf was noted highest on brinjal followed by okra. All host plants taken in 
account were found to vary with respect to their leaf structure, size and numbers of 
trichomes on either surfaces viz., chili leaves were comparatively smaller in size 
compared to okra, brinjal, tomato, green gram and black gram thereby facilitating a 
smaller sized habitat for whitefly adults and nymphs. Also, the number of trichomes was 
found less on chili leaves as compared to other crops. Myres et al., (1981) advocated that, 
an average plant quality determined the degree and pattern of interaction dynamics 
between insect and their host plants. While considering the number of individuals, the 
adult stage was found highly abundant on all the host plants followed by nymphs on 
lower and upper surface of leaf. However, on green gram and black gram, the nymphs 
were recorded comparatively much lower than adults in relation to other crops. 
5.3 Development of whitefly strains on different 'hosts: 
In natural environment, an insect population always has a tendency to increase 
along with increase in quantity of food resources. Alterations in quantity and quality of 
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food resources also influence the biological attributes and population dynamics of any 
insect species in a given environment (Hirano et al., 1995). Based on this hypothesis, the 
present investigation was undertaken on six host plants viz., brinjal, chili, tomato, okra, 
green gram and black gram to understand the multiple host switching on biological 
attributes of whitefly. 
Four distinct forms of life viz., egg, nymph, pupa and adults were apparent (Plate 
6 & 7). The pattern of egg laying behavior of all strain was seen scattered and generally 
single egg laying was recorded on each of host plants. On few occasions, the. clusters of 
two eggs were also seen. All the nymph stages were found identical to each other, except 
late fourth instar/ pseudo-pupal stage having red eyes also called as "red eye" stage 
(Davidson et al., 2002). The female nymphs were found significantly larger than males 
(Tsai and Wang, 1996). 
The life cycle parameters were recorded more or less akin on green gram and 
black gram. Similar insignificant difference on the development of whitefly was also 
reported by Ei-Helaly et al., (1971) on sweet potato and potato. The longest nymph 
development (28.89±1.88 days) of Solanum strain was recorded on chili and shortest 
(19.31±1.32 days) on brinjal, while tomato was adjudged favorable host for longest 
survival of female (19.46±0.60 days) as well as male (15.42±0.38 days). On the other 
hand, the shortest life span of both the sexes was recorded on okra (12.00±0.56 days for 
female) and 10.30±0.47 days for male). 
The minimum nymphal duration of Capsicum strain was found on chili 
(16.77±1.30 days) and maximum on green gram (25.27±1.12 days). Female adults 
survived Iongest on black gram (18.32±1.10 days) and shortest on chili (10.88*0.64 
days). Inter-host studies on biological parameters of Lycopersicon strain showed the 
longest development duration on okra (23.91±1.14 days) and shortest on tomato 
(16.15±0.88 days). While determining male and female longevity on respective hosts, 
okra was considered as superior host for the survival of both the sexes (15.30±0.74 for 
male and 17.28±1.25 days for female). 
The nymphal period of Abelmoschus strain was found shortest (15.84±1.16 days) 
on okra in contrast to longest on green gram (20.93±1.18 days). The adult female 
survived for minimum period on chili (13.88±0.72 days) and the maximum on tomato 
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(18.54±0.64 days). Biological parameters of Vigna strain were recorded shortest on 
brinjal (13.87±0.62 days) and longest on chili (23.61±0.75 days). The survival duration 
of males was found minimum on brinjal (10.25+1.00 days) and maximum on chili 
(15.50±1.56 days) whereas, the corresponding duration for female was observed 
maximum on tomato (11.14±0.44 days) and chili (18.08±1.14 days) (Fig 10). When a 
comparison was made between all strains with respect to performance on different host 
plants, the Solanum strain was found to be the most adaptable strain with respect to 
feeding and speedy development to transform in to adults (Fig 10). Kakimoto et al., 
(2007) and Zhao et al., (2009) also concluded that brinjal was the most suitable host for 
the development and survival. 
All the developed strains could survive on each of host plants, nevertheless 
showing variation with regard to preference of feeding and life duration. In general, all 
strains completed their life cycle speedily on their respective mother hosts (on which the 
strains were developed) except Vigna strain, which showed the least duration of 
development on brinjal. Similar response of different whitefly strains was also observed 
by Bethke et al., (1991). Guo et al., (2012) opined that the generations have had an 
impact on the fitness of the whitefly on tomato and these effects were more dramatic with 
the increasing generations and temperatures. It is quite possible that a population 
developed on a particular host would have performed better on the other host due to 
nutritional factor. 
The results obtained on response of Vigna strain with respect to feeding on 
various hosts was found in agreement with the work of Costa et al., (1991), who had 
reared Bemisia tabaci (Gennadius) continuously for more than five years on pumpkin 
plants and allowed them to feed on six plant species. The life history traits of whiteflies 
exhibited significant differences in progeny survival and oviposition rate. The mother 
host was, however not preferred by the developed strain for survival. 
5.4 Age specific life tables 
The preference of whitefly strains was found to differ with respect to survival period on 
different host plants. Among various strains, Capsicum and Abelmoschus strain preferred 
their respective mother host plants for minimum duration to complete their generation in 
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29 and 30 days, respectively, however Solanum, Lycopersicon and Vigna strains did not 
exhibit such preference, completed their respective duration on other hosts (28 days on 
black gram, 32 days on brinjal and 28 days on brinjal and also tomato). The variation in 
preference of feeding was also observed by Costa et al., (1991). When bruchid beetle 
(Caryedon serrates) was reared on different wild and cultivated host plants, it preferred 
its mother hosts for feeding (Robert, 1985), these observations strongly support the 
present findings. 
The mortality index recorded an irregular pattern irrespective of all the host 
plants. The age specific mortality of Solanwn ,strain was found highest (15 individuals) 
on green gram. While -considering the age specific mortality of Capsicum, Lycopersicon 
and Abelrnoschus strains, the highest mortality was seen on okra (12 individuals). For 
Vigna strain, the corresponding figures of highest (8 individuals) and lowest (7 
individuals) mortality was obtained on tomato and chili. 
The age specific life expectation was also seen varying with respect to different 
host plants. An irregular pattern of population change of Solanum strain was recorded on 
all the host plants. Life expectation of Capsicum strain increased marginally for few days 
on okra, green gram and black gram, whereas the population of Lycopersicon strain 
declined gradually from beginning till the end of generation on brinjal and tomato. An 
increase of life expectancy at a definite age interval was also observed with respect to 
Abelmoschus strain on black gram and Vigna strain on chili, okra, and also green gram. 
From findings, it was inferred that, all whitefly strains exhibited an apparent 
variation in survivorship, mortality and life expectation when allowed to feed on different 
host plants. The alteration in food source could have been one of the probable reasons to 
bring changes. The subsequent alteration in food source led to further changes in 
morphometry, population dynamics and biological attributes of the same strain on 
different host plants under natural environment, thereby indirectly affecting the host 
selection and the extent of damage they cause. 
5.5 Stage specific life tables 
The observations pertaining to various life parameters of all strains revealed a 
pronounced variation in stage specific parameters viz., apparent mortality, survival 
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fraction, mortality survival ratio, indispensable mortality and k-value etc., at different 
development stages on different host plants. 
5.5.1 Apparent mortality (AM): 
While comparing the life stages of different strains, an overall highest apparent 
mortality was found with respect to Solanum and Vigna strain, at pupal stage, on green 
gram (38.64 and 37.00 %, respectively) and egg stage on okra (23.00 and 32.00 %, 
respectively). The minimum apparent mortality was witnessed at second and third instar 
stage, while the egg stage in general was found to be the most susceptible among all life 
stages of all the strains (Fig. 14). Such pre-imaginal mortality has also been reported by 
Ru-Mei, (1985) and Meisenbacher (2007). The pattern of apparent mortality of 
Abelmoschus strain was observed more or less similar to the observation found on brinjal, 
chili and tomato. When host plants were compared with respect to apparent mortality, 
considering all development stages, the maximum mortality was recorded on green gram 
and black gram followed by okra, chili, brinjal and tomato. Natural mortality was found 
to be an important determinant of the population dynamics of a species, and an 
understanding of mortality forces can aid in the development of better management 
strategies for insect pests (Naranjo and Elsworth, 2005). Such host mediated effects 
(alteration in hosts) have also been known to influence many aspects of B. tabaci biology, 
including survival (van Lenteren and Noldus, 1990). 
5.5.2 Stage specific survival fraction (Sx): 
Between various strains, the highest Sx (0.98) was obtained at pupal stage of 
Solanum and also second instar stage of Lycopersicon strain on tomato, third instar stage 
of Abelmoschus strain on black gram (0.97) and Capsicum strain on chili (0.96). When 
different host plants were compared with regard to preference of survival fraction, no 
marked variation was seen, however chili followed by tomato recorded the highest Sx at 
all life stages of all strains. 
5.5.3 Mortality survival ratio (MSR) 
The trend of mortality survival ratio of all the strains was found similar to that of 
apparent mortality on all the host plants. Of all the developmental stages, the higher 
MSR was computed at pupal stage of Vigna strain (0.63) and Solanum strain (0.61) o 
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green gram followed by egg stage. The nymphal stages exhibited an overall least MSR 
value on all host plants. Among different host plants, the highest mortality survival ratio 
was observed on green gram and black gram followed by okra, chili, brinjal and tomato 
at all life stages vis-a-vis strains. 
5.5.4 Indispensable Mortality (IM): 
The trend for IM was similar to that of MSR. When a comparison with respect to 
IM was made between various developmental stages on different host plants, the 
maximum value was found at egg stage of Solanum strain on okra (24.00) followed by 
pupal stage of capsicum strain on tomato as well as chili (19.00). The lowest value (1.00) 
was, however recorded at pupal stage of Solarium strain on tomato. 
When a comparison with respect to indispensable mortality was made between 
host plants, the highest values were recorded on okra, black gram and brinjal followed by 
chili and green gram. 
5.5.5 K-values: 
The highest k-value was recorded at pupal stage of Solanum and also Vigna strain 
on green gram (0.21) followed by egg stage of Lycopersicon strain on okra (0.19). On 
contrary, the minimum k was noted on second and third instar of all strains on all host 
plants. Green gram, okra, black gram were, however found to show highest k-value 
followed by chili and tomato at all life stages of various strains. 
5.6 Female fertility table 
When fertility tables were constructed for different strains vis-a-vis host plant, it 
was found that variation recorded with respect to oviposition period, per day egg laying 
and potential fecundity, was of high order. The strains varied in their preference of host 
plants and vice versa. The longest oviposition period (19 days) was recorded when 
females of Solarium and Abelmoschus strain were reared separately on tomato and green 
gram respectively. The minimum egg laying duration (8 days) was recorded on black 
gram. 
Generally, prolonged oviposition duration did not yield more eggs. When a 
comparison between different host plants with respect to potential fecundity was made, 
the maximum average number of eggs were laid by Lycopersicon strain (239.57 eggs/ 
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female) followed by Solanum strain on brinjal (218.21 eggs/ female) whereas, the 
minimum egg laying was witnessed on green gram and black gram. While considering 
overall egg laying of all strains, Solanum strain oviposited the highest average egg laying 
on all host plants. Similar observations were also made by Foda, (2000) who opined that, 
host preferred for feeding was not chosen again for oviposition. The results are in 
agreement with the work of Shun and Nan (2002) and Khan et al., (2011), who suggested 
that leaves of S. melongena with thick triehomes are chosen significantly higher for egg 
laying compared to other host plants. 
The present investigation was in corroboration with the work of Bethke et al., 
(1991) who reared poinsettia and cotton strain on cotton and poinsettia and observed 
biological as well as morphological variations. Costa et al., (1991) opined that B. 
tabaci did not assess host suitability to regulate its oviposition. Firdaus et al., (2011) 	—4 
observed positive correlation of the whitefly density and oviposition rate with trichome 
density and negatively with cuticle thickness of leaves. 
5.7 Life indices of whitefly: 
The life indices viz., net reproductive rate (R0), mean length of generation (T), 
intrinsic rate of increase (rm), doubling time (DT), finite rate of increase (?) and annual 
rate of increase (ARI) were found to differ with the alteration in host plants as well as 
strains. These parameters did not exhibit an apparent fondness for mother hosts. 
Solanum strain showed the highest net reproductive rate (89.90) on tomato and 
intrinsic rate of increase (0.082) on brinjal. Interestingly, the Capsicum strain when 
reared on the green gram revealed the maximum values for finite rate of increase (1.59), 
mean length of generation (35.10 days) and population doubling time (11.75 days). The 
Solanum strain however exhibited minimum values of finite rate of increase (1.09) and 
doubling time (3.58 days) on brinjal, whereas Vigna strain showed maximum mean 
length of generation (21.23 days) on the same host. The highest annual rate of increase of 
Solanum (4.12E+30) followed by Lycopersicon strain (3.66E+29) was recorded when 
theses strains were allowed to feed on brinjal. The lowest annual rate of increase 
(2.24E+09) was recorded with Capsicum strain while feeding on green gram. 
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It is well known fact that agro-ecosystems often consist of numerous host plants 
and many of them may be suitable host for a single polyphagous insect pest. The cross 
breeding in between the populations feeding on different host plants cannot be ignored. 
This cross breeding may have an apparent impact on the development and host utilization 
on cross bred progenies (Futuyama et al., 1993) for leaf beetles Ophraella notulata 
(Coleoptera: Chrysomelidae). Similarly, Byrne (1999) reported a significant immigration 
as well as emigration in whitefly population from one Location to another as well as one 
host to another resulting in either nutritional uplift or diminished vigor of insect. 
Myres et al., (1981) opined that an average plant quality and variation in quantity 
were important components in the dynamics of insect plant interaction. Kester and 
Barbosa (1994) observed an apparent variation in a parasite (Cotesia congregata Say) 
population when food of their hosts (Munduca sexta L. and M. quinquemaculata 
Haworth) was altered. Van Lenteren and Noldus (1990) proposed that, the host plant 
preference of whitefly was directly related to biological performance on the plant. 
EIevated rate of reproduction, low transience rate and shorter development time of insects 
on a particular host pointed toward greater suitability of a host plant (Costa et al., 1991, a 
& b; Coudriet et al., 1985; Awmack and Leather 2002; Hasan and Ansari, 2011). 
Different host plants differ in their nutritional status and the divergent supply of 
nutrients based on requirement, also influence different physiological performance of the 
plants which subsequently can affect whitefly population (Lu et al., 2007). Both adult and 
immature whitefly responded positively to nitrogen application on cotton (Bi et al., 
2003). Bi et al., (2005), Dhawan and Simwat, (1998), Lu et al., (2007), Sattar et al., 
(2005) and Zaini et al., (2013) also opined that variation in nutrient level in plants greatly 
altered the whitefly infestation on different crops. The host plant architecture also 
contributes in host plant selection by the whitefly. This was found true in present 
investigation. The adult whitefly preferably oviposited on brinjal leaves facilitated with 
more and thick trichomes (McAuslane, 1996). Berlinger (1986), Tsai and Wang (1996) 
and Zhao at al., (2009) also held the same opinion giving further strength to present 
findings. 
There is a plethora of literature available on the biology of whitefly on different 




and Sundufu, 2000), cucurbits (Xu et al., 2008; Xu et al., 2003; Pal and Shih, 2003), 
cotton (Yu et al., 2009; Luo et al., 2006; Sarnia et al., 2004 and 2003), tomato 
(Vendramim et al., 2009; Luo et al., 2006; Xu et al., 2003), etc., indicating variation on 
various life parameters on same host. Apart from above mentioned reasons, this variation 
might also be due the variation in their mother host along with location during collection 
and maintenance of stock culture. 
5.8 Chemical control 
Insecticides of three groups viz., neonicotinoids [acetamiprid (20 SP @ 80, 100 & 
120 gm/ha and dimethoate (30 EC @ 300, 500 and 700 ml/ha)] (Fogel et al., 2013 and 
Pohorecka et al., 2012); insect growth regulator (IGR) [pyriproxyfen (10 EC @ 300, 500 
and 700 ml/ha)] (Dhadialla et al., 1998; Mirhaghparast and Mibaee, 2013), 
organophosphorus [ethion 50 EC (@ 300, 500 and 700 ml/ha)] (Abdel-Gawad et al., 	
-4 
2013) and a mixture of potassium phosphite+metalaxyl (@ 300, 500 and 700 ml/ha)) 
were evaluated for their bio-efficacy against whitefly adults and nymphs and also on mix 
population of adults and grubs of coccinellids under natural environment. Metalaxyl is a 
systemic fungicide which is applied either on foliage or via soil drenching for the control 
of oomycetes (Moulas et al., 2013) and also reported to reduce more than 80% whitefly 
population (Karima and Sayeda, 2007). Additionally, the toxicity of respective treatments 
against grubs and adults of coccinellids was also studied under laboratory environment. 
The adult and immature stage of whitefly showed their vulnerability varyingly against 
different treatments. Also the response with regard to percent mortality was observed to 
increase with increase- in concentration. Among all the treatments, the highest doses were 
found satisfactory with respect to reduction in targeted populations of whitefly as well as 
predatory coccinellids. 
The observations with respect to impact of chemicals on nymphs, were taken on 
lower surface of middle stratum leaves because of undulated settlement of nymphs on 
upper surface of leaf (see results on population dynamics). In general the nymphs which 
have left the surface form the body margins were considered as dead however it also 
included the disappeared and black nymphs. The efficacy against the adult whitefly and 
coccinellid was ascertained on the basis of reduction in population count however so 
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found reduction was not received in the form of dead individuals. The population 
reduction in part may also be attributed to migration to nearby fields possibly due to 
chemical deterrence. 
The maximum population reduction of adult whitefly was recorded with 
dimethoate most of times however, and overlapping of this chemical with respect to 
percent mortality was found with acetamiprid on chili, tomato, okra and green gram. 
Variation in population of the test insects by insecticides, especially, a sudden drop in the 
efficacy of insecticides after spray could be because of the special temporary changes in 
the environmental conditions. Similar observations were also made by Khattak et al., 
(2004). The next highest toxicity was observed with pyriproxyfen, ethion and potassium 
phosphite+metalaxyl. 
Ali et al., (2005) found acetamiprid more effective against the adult stage as 
compared to nymphs while, Singh and Jaglan (2003) reported the superiority of 
dimethoate over ethion with respect to adult mortality when exposed the treated test 
tubes. Borah et al., (1996); Borah et al., (1996) and Shivana et al., (2011) has also 
reported similar efficacy of dimethoate for controlling whitefly. Reduction in adult 
population with the application of acetamiprid was found similar to findings of Al-Kherb, 
(2011). 
As far as the efficacy of insecticides against the whitefly nymphs was concerned, 
the highest population reduction was found with pyriproxyfen. The mixture of potassium 
phosphite+metalaxyl was recorded next in order of causing highest mortality to whitefly 
nymphs on all crop plants. However, the efficacy against nymphal population on black 
gram was noted maximum with potassium phosphite+metalaxyl followed by 
pyriproxyfen after first spray in both years. These results are in agreement with 
Ishaaya and Horowitz (1995) who reported more than 90 % suppression in egg hatch and 
total failure in adult emergence from the pupae of whitefly. -Lee et al., (2002) reported 
more than 85 % mortality of third instar nymphs. Similarly, Nakamura et al., (2007) also 
observed more than 70 % population suppression from the application of pyriproxyfen. 
The results also found similarities with Qureshi et al., (2007). Ahmad et al., (2001) 
reported a high level of resistance in whitefly nymphs against dimethoate. 
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When the impact of chemicals at highest doses on coccinellids was determined on 
brinjal and chili, dimethoate was recorded as the most toxic chemical followed by 
pyriproxyfen and potassium phosphite+metalaxyl. Pyriproxyfen is a juvenile hormone 
analogue that mimics action of juvenile hormone (JH) in insects (Dhadialla et al., 1998 
and Mirhaghparast & Zibaee, 2013) and has been reported to be relatively much safer for 
natural enemies in comparison to traditional insecticides (Musser & Shelton, (2003). 
When these chemicals were tested under laboratory environment, the pyriproxyfen 
revealed a high LC50 for coccinellid grubs and adults as compared to other treatments. 
Therefore, the reduction in coccinellids under field condition may be attributed to 
migration to nearby field in absence of food (nymphs). 
The toxicity of various insecticides; dimethoate, acetamiprid, pyriproxyfen, 
potassium phosphite+ metalaxyl and ethion at five concentrations (0.6%; 1.2%, 2.0%, 2.8% 
and 3.6%) was tested against grubs and adults of coccinellids under laboratory 
conditions. Dimethoate showed the minimum LC50 and LC75 (0.02 and 0,05 jig L-1) 
followed by acetamiprid, ethion, potassium phosphite+ metalaxyl. These finding are in 
complete agreement with the work of Youn et al., (2003), Musser. and Shelton, (2003), 
Liu and Stansly, (2004), Rodrigues et al., (2013) and Pandi et al., (2013). The 
pyriproxyfen however, showed the lowest toxicity. Similar observations were als 
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Whitefly (Bemisia tabaci Gennadius) is a poly-phagous pest causing enormous yield loss 
to agricultural as well as horticultural crops. Besides being vector of viral diseases, adults 
and nymphs inhabit usually on the lower surface of leaves and feed from that position. If 
adults are too numerous, they reduce plant vigor by sucking the sap from plant tissues 
and excreting honeydew, a substrate for sooty mold development, hampering normal 
photosynthesis of plants. 
Indiscriminate use of pesticides on calendar based schedules has led to 
development of resistance to pesticides as well as the residual contamination of 
environment. Monitoring of pest population, determination of population dynamics along 
with biological attributes on different host plants are necessary inputs before embarking 
upon any insect pest management. The small size, attraction towards yellow color and 
natural tendency of approaching towards light (positive photo-taxis) make whitefly adults 
difficult to determine its quantitative analysis on various host plants. The accuracy on 
counting and monitoring of whitefly population has not yet yielded satisfactory results till 
date. Keeping this view in mind, an attempt was made to lay down the experiments with 
following specific objectives: (a) Development of capturing and counting device 
(aleytrap) for whitefly adults. (b) Determination of whitefly adults population on different 
host plants viz., brinjal (Solarium melongena L.), chili (Capsicum annuum L.), tomato 
(Lycopersicon esculentum Mill.), okra (Abelmoschus escutentus L. Maench), cotton 
(Gossypium hirsutum L.), black gram (Vigna mango L., Hepper) and green gram (Vigna 
radiata L., Wilczek) (c) Determination of variation in population dynamics of whitefly 
on various host plants (d) Construction of life tables and (e) Evaluation of insecticides 
against whitefly and its impact on important natural enemy. 
The experiments were conducted in the laboratory as well as experimental fields 
of Department of Plant Protection, Faculty of Agricultural Sciences, Aligarh Muslim 
University, Aligarh. The experimental site spreads from 27°19' and 28°10' north latitude 
and 77°29' to 78°38' east longitude and at an altitude of 187.75 meters above mean sea 
level. It experiences a sub-tropical climate with hot and dry summer with maximum 
temperature up to 48 °C and cold and dry winter with minimum temperature down to 2 
T. The soils of .Aligarh are illitic fine sandy loam (sand 61%, silt 25%, clay 14%. and 
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organic matter 0.41 %) with soil water ratio as 1:2.5 and 7.3 to 8.1 pH. The salient 	" 
findings of the study are summarized below: 
6.1 Development of capturing and counting device (Aleytrap) 
Galvanized tin (2 mm thickness) and a transparent glass (4 mm thickness) were 
used as raw materials to fabricate the whitefly capturing device. This device utilized 
photo taxis character (orientation towards light) for effective capturing and counting. 
When the device was inverted over the target plant, the adult aleyrodids sheltering on 
either of abaxial or adaxial leaf surfaces oriented towards the glass pane, fitted on the top. 
Doing so, the adults congregated underneath the glass pane. In order to tumble the resting 
adults if any, found on plants, the device was shaked gently by moving it sideways. This 
procedure forced the adults to leave the plant thus making count of all adults captured 
within the device. Before initiating the observations on, adult count, approximately, 15 
seconds were needed for settling down of adults on glass pane. Few adults however, were 
found sitting at the lower and side lining of the device, these were tumbled by tapping 
finger nails underneath the device, forcing them to approach the glass pane. On an 
average 15 adults were counted easily on counting desk (glass pane), but when 
population exceeded over this number, the counting was done from one quadrant already 
marked on the glass pane. The number counted in one quadrant of desk (glass pane) was 
multiplied by four times, thus getting an average estimate of whitefly adults per plant. 
This device took very less time in capturing and counting of whitefly adults and was 
found very effective and suitable for low height crops viz., brinjal (Solanum melongena 
L.), chili (Capsicum annuum L.), tomato (Lycopersicon esculentum MiIl.), okra 
(Abelmoschus esculentus L. Moench), cotton (Gossypium hirsutum L.), black gram 
(Vigna mango L., Hepper) and green gram (Vigna radaata L., Wilczek). Inserting 
aspirator tube through clothed sleeve of trapezium and gentle sucking through mouth 
could yield capturing of all the adult aleyrodids which were found congregated at the 
lower surface of counting desk. The size of the aspirator was adjusted according to need. 
The population recorded on individual plant was found varying with respect to 
different methods employed for capturing and counting. The poly-bag and Aleytrap count 
were found more or less statistically on par with each other and were regarded 
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significantly superior over leaf turn method. However, aleytrap was found to be the most 
convenient, feasible and accurate on counting of adults. The other advantage with this 
new device was that, the 'sex ratio could be determined by collecting adult through 
aspirator. The device was found effective in counting of adult whiteflies for ecological, 
bio-assay experiments and other such experiments requiring collection of adults. 
6.2 Population dynamics of whitefly under natural environment: 
The response of abiotic factors operated in a complex manner on nymph and 
adults of whitefly. Host plants, however influenced the population build up and the 
response against both life stages was found varying on different host plants. The 
settlement rate of whitefly (adults and nymphs) was recorded maximum on brinj al (64.12 
individuals) followed by green gram and black gram. Of all host plants, the nymphs 
harboring the lower and upper surface of leaves were recorded maximum on brinj at 
followed by okra. 
The adult population was seen in abundance on all the crops except autumn 
cultivated crops. After initial infestation by adults on spring brinjal, its population 
increased gradually till crop maturity, this condition was noted for both years. The 
temperature was found strongly positively correlated with adults. On okra, green gram 
and black gram, the adult population showed decreasing trend towards the harvest. The 
maximum adult infestation was seen during second fortnight of April to first fortnight of 
May, whereas on green gram and black gram, its population reached to maximum level 
during May. 
The nymphs outnumbered on lower surface of leaf than upper on all host plants. 
On spring brinjal, the commencement of nymph attack on lower surface leaves was 
witnessed at late stage of the crop growth. Thereafter it continued increasing gradually 
with the advancement of crop age. The population however showed a positive correlation 
with minimum, maximum and average temperature in 2008 as well as 2009. The abaxial 
nymphs were found negatively correlated with coccineIlid population. 
On chili, a moderate infestation was recorded and . population marginally 
increased till crop maturity. All abiotic factors were seen positive but weekly associated 
with nymph population in both years. Coccineilid population was found positively 
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correlated with abaxial nymphs. The spring okra was found more susceptible, showing -
highest whitefly nymph infestation on lower surface of leaf from second fortnight of 
April to first fortnight of May, however, this population decreased gradually towards crop 
maturity. Similarly, on green gram, nymph population increased slowly at crop maturity 
in 2008. Whereas, in successive year, the increase in population was recorded until third 
week of May, thereafter the population decreased gradually at crop maturity. On black 
gram, the nymphs made their appearance-at middle age of the crop, thereafter it increased 
but marginally until the crop was harvested in both cropping years. 
The infestation with highest nymph count (1.20 nymphs/ leaf) at upper surface of 
spring brinjal was recorded late in second fortnight of February in 2008; On the other 
hand, the corresponding nymph infestation (2.40 nymphs/ leaf) was on second 
observation during January 2009, with intermittent appearances till crop maturity. The 
relationship between abiotic factors and whitefly population during 2008 was found 
weak, whereas in 2009, temperature and relative humidity exhibited strong positive and 
negative relationship. 
The coccinellid population also exerted a strong correlation with whitefly nymphs 
on upper surface of leaves. On chili, the intermittent appearance of adaxial nymphs was 
observed throughout the crop age, whereas on okra, the nymphs showed a gradual decline 
till crop harvest. The maximum and mean temperature showed positive correlation, while 
rest of abiotic factors were found negatively correlated. The coccinellid also showed its 
strong and negative correlation with adaxial nymphs. With respect to observations 
recorded on green gram, the nymph exhibited an undulating population trend. During 
2008, the impact of morning, evening and mean relative humidity with nymph population 
was seen negative, while rest of abiotic factors were found positively correlated. On 
contrary in 2009, all abiotic factors exerted a positive correlation, except week but 
negative correlation of morning and mean relative humidity with nymphs. The adaxial 
nymphs recorded on black gram also exhibited undulating pattern throughout the crop 
age. Except maximum temperature and rainfall, all other factors were seen negatively 
associated with nymphs in 2008. On the other hand, maximum, minimum, mean 
temperature and rainfall were found positively correlated and morning, evening and 
average relative humidity showed a positive association with adaxial nymphs during 
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2009. CoccinelIids exerted their negative impact on adaxial nymphs feeding on green 
gram and black gram in both years. 
During summer cultivation of brinjal and chili, the adult count was found 
maximum (39.18 and 30.44 adults/ plant on brinjal; 8.74 and 6.54 adults/ plant on chili, 
during 2008 and 2009, respectively) towards the middle age of the crop followed by a 
gradual decline towards crop maturity in both years. The mean temperature and relative 
humidity were found negatively correlated with population, while rainfall exhibited a 
positive response in 2008 and negative in 2009. Temperature significantly enhanced the 
adult population on tomato. The maximum, minimum, mean temperature and rainfall 
were found positively correlated with adult population, whereas morning, evening and 
mean relative humidity showed negative impact on its population build up in 2008. 
On green gram, the adults showed consistency on population count till the end of 
July and increased thereafter sharply towards the crop maturity. During successive year, 
the increasing trend of population was recorded during second fortnight of July. All 
abiotic factors, except maximum temperature showed negative impact on adult 
population in 2008; while in the following year, maximum, minimum and mean 
temperature exhibited a negative correlation. The adult population on black gram was 
found low up to second week of September followed by a sharp rise in count towards 
crop maturity in 2008. Conversely, after a sharp increase in population during September 
2009, it showed a gradual fall towards the crop harvest. 
The nymphs feeding on lower leaf surface of spring and summer black gram did 
not show any apparent variation. The maximum count of abaxial nymphs was seen on 
summer brinjal (26.52 and 25.10 nymphs/ leaf in 2008 and 2009, respectively) and chili 
(1.60 and 1.20 nymphs/ leaf in 2008 and 2009, respectively), during middle age of the 
crop, and then a gradual decline near to crop maturity was witnessed. All abiotic factors 
were found positively correlated with abaxial nymphs on brinjaI, except maximum 
temperature in 2008 and morning and evening relative humidity in 2009, showing 
negative but week correlation. The abaxial nymphs on chili leaves were found negatively 
correlated with all abiotic factors except maximum and mean temperature in 2008; 
conversely a positive correlation was seen between abaxial nymphs and abiotic factors 
except evening relative humidity and rainfall in 2009. Coccinellid population did not 
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influence the population of nymphs on lower surface of brinjal leaves, while a strong and 
negative correlation was seen with nymphs on lower surface of chili leaves. The abaxial 
nymph population on chili was noted more or less similar to the population recorded on 
autumn chili. On tomato and okra, the nymphs exhibited a decreasing trend towards crop 
harvest. 
Okra nevertheless showed less nymph infestation as compared to observations 
made on spring crop. A positive correlation of all abiotic factors was found with nymphs 
on tomato, except a week but negative to rain fall in 2009. Coccinellids were found 
negatively correlated with nymph population. On okra, a poor impact of abiotic factors 
was witnessed in 2008, in contrast to a strong and negative correlation of relative 
humidity with nymphs in 2009. The abaxial nymph population was however found to be 
suppressed greatly by coccinellids in both cropping years. Summer green gram supported 	, 
a high nymph population as compared to spring crop, showing highest population (7.26 
and 8.44 nymphs/ leaf in 2008 and 2009, respectively) at middle age of the crop followed 
by a gradual decline till crop maturity. Except maximum temperature and rainfall, all 
abiotic factors were seen positively associated with whitefly population in 2008, whereas 
maximum, minimum and mean temperatures were found positive, in contrast to rest of 
the factors showing negative correlation in 2009, Coccinellids exhibited negative 
influence on nymphs. The trend of population dynamics on black gram was recorded 
somewhat different to the observations recorded on green gram. Wherein evening, mean 
and morning relative humidity and also coccinellids exerted negative correlation with 
abaxial nymph population. 
During summer cultivation, the highest adaxial nymph population was recorded 
on brinjal (5.12 and 5.84 nymphs/ leaf during 2008 and 2009, respectively). Coccinellids 
exhibited negative correlation with nymphs in both years. Okra was found moderately 
infested with nymphs, whereas chili and tomato witnessed short pauses of appearance in 
both the cropping years. Coccinellids did not make any impact on the dynamics of 
whitefly nymphs. On green gram, a steady population trend of adults was seen 
throughout the crop age, while on black gram, they made their appearance at half age of 
the crop growth. The predation appeared to be major limiting factor for population 
decrease on green gram as well as black gram. 
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During autumn cultivation, a moderate whitefly adult population was recorded on 
brinjal and okra, whereas on chili, no infestation was recorded during January in both 
years. Most of abiotic factors, except relative humidity showed positive correlation with 
adults on brinjal and okra in both years. On the other hand, tomato registered its highest 
adult infestation (5.80 and 3.48 adults/ plant in 2008 and 2009, respectively) near to crop 
maturity during February and March in both years. The population was found positively 
correlated with temperature, while negatively associated with relative humidity. 
All the host plants exhibited the lowest nymph population on lower surface of 
leaves, except brinjal showing moderate population. The nymph population gradually 
declined towards crop maturity. The maximum and mean temperature and rainfall were 
found negatively correlated, while minimum temperature, morning, evening and mean 
relative humidity were recorded positive with nymph population in 2008. A week 
negative correlation between adults and all the abiotic factors, except rain fall, was 
however recorded in 2009. Predation did not influence brinjal nymphs in both years. On 
chili, the nymphs were not seen during the month of January in both the years, the 
nymphs were nonetheless greatly influenced by relative humidity. 
With regard to tomato, the absence of nymphs was recorded from the second 
fortnight of December to first fortnight of February in 2008, while in 2009 similar 
situation was recorded from second fortnight of December to second fortnight of 
February. Generally, all the environment factors supported the abaxial nymph population 
in 2008, whereas, morning, evening and mean relative humidity were found to suppress 
the abaxial nymphs in 2009. The disappearance of nymphs on okra leaves was observed 
during January in both years. All abiotic factors except maximum temperature exhibited a 
negative correlation with abaxial nymph population in 2008, whereas evening and mean 
relative humidity coupled with rain fall elicited a negative and strong impact on abaxial 
nymphs in 2009. CoccinelIids did not yield a significant role, influencing population 
dynamics of abaxial nymphs on autumn okra. 
During autumn cultivation, a moderate infestation of nymphs on upper surface of 
brinjal leaf was recorded. The population was found negatively associated with rainfall 
and maximum temperature in 2008 while, morning and mean relative humidity showed a 
weak negative correlation in 2009. Predation did not show its role influencing the 
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dynamics of adaxial nymphs on brinjal. When chili, tomato and okra were cultivated 	- 
during autumn, the nymphs, in general, did not infest the crop throughout, except 
showing a short appearance prior to, harvest in 2009. The autumn okra also showed low 
nymph population before harvest in 2008, while a marginal and a comparatively high 
infestation of adaxial nymphs was seen in 2009, which disappeared before the harvest. 
Predation however did not leave its impact on the suppression of adaxial nymphs on 
tomato and okra. 
6.3 Biological attributes of whitefly strains on different host plants: 
Five strains of Bemisia tabaci viz., Solanum strain (collected from Solanum melongena 
L.), Capsicum strain (collected from Capsicum annuum L.), Lycopersicon strain 
(collected from Lycopersicon esculentum Mill.), Abelmoschus strain (collected from 
Abelmoschus esculentus L. Moench) and Vigna strain collected from mixed crop of 
Vigna mungo L., Hepper and Y radiata L., Wilczek, respectively were developed after 
rearing them on their respective mother hosts (source of collection) for five consecutive 
generations. Since there was no firm difference in their life attributes after rearing on 
green gram and black gram, only a single common strain (Vigna strain) for these crops 
was developed. All the developed strains were allowed to feed on each of host plants 
independently, 
The pattern of egg laying of all the strains was observed scattered and in general, 
single egg laying behavior was recorded on all host plants. However, on few occasions, 
the clusters of two eggs were also seen. All the nymphs were found identical to each 
other, except late fourth instar (pseudo-pupal stage) which was having red eyes, called as 
,gyred eye" stage. 
The life parameters were recorded more or less akin on green gram and black 
gram. The longest nymph duration of Solanum strain was obtained on chili (28.89±1.88 
days), whereas shortest span was found on brinjal (19.31±1.32 days). Tomato was 
adjudged the most suitable host, supporting longest survival of female as well as male. 
The shortest life span for both the sexes was, nonetheless recorded on okra (12.00±0.56 
days for female and 10.30±0.47 days for male). The minimum nymph duration of 
Capsicum strain (16.77±1.30 days) was found on chili and maximum (25.27±1.12 days) 
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on green gram. The female adults survived longest on black gram (18.32±1.10 days) and 
the shortest on chili (10.88±0.64 days). The inter-host studies on biological parameters of 
Lycopersicon strain showed that the longest nymph development was recorded on okra 
(23.91±1.14 days) and the shortest on tomato (16.15±0.88 days). While determining male 
and female longevity on respective hosts, okra was rated superior for the survival of 
sexes (15.30±0.74 or male and 17.28±1.25 days for female, respectively). The nymphal 
period ofAbelmoschus strain was found minimum on okra (15.84±1.16 days), in contrast 
to maximum on green gram (20.93±1.18 days). The adult female survived for minimum 
duration on chili (13.88±0.72 days) and the maximum on tomato (18.54±0.64 days). On 
the other hand, Vigna strain showed the shortest nymphal period (13.87±0.62 days) on 
brinjal and the maximum on chili (23.61±0.75 days). The survival period of adult males 
was found minimum on brinjal (10.25±1.00 days) and maximum on chili (15.50±1.56 
days), whereas the respective duration for female was observed on tomato (11.I4*0.44 
days) and chili (18.08±1.14 days). When a comparison was made between strains to 
determine their performance on different hosts, the Solanum strain proved to be the most 
adaptable strain with respect to feeding and also requiring shortest development period 
from egg to adults. 
All the developed strains survived on all host plants; however they varied in their 
preference of feeding and generation duration. In general, all strains completed their 
nymph development early on their respective mother hosts (on which the strains were 
developed), except Vigna strain which showed its minimum nymphal duration on brinjal. 
6.4 Age specific life tables 
The preference of whitefly strains differed significantly either for minimum or 
maximum survival period. Capsicum and Abelmoschus strains completed their generation 
in short time (28 and 30 days, respectively) on mother hosts, whereas Solanum (28 days 
on black gram), Lycopersicon (32 days on brinjal) and Vigna strain (28 days on brinjal 
and tomato) preferred other hosts to complete its generation in minimum duration, 
whereas chili was adjudged least preferred host. 
The mortality index showed an irregular pattern irrespective of all the host plants. 
The age specific mortality of Solanum strain was recorded highest on green gram (15 
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.individuals). For Capsicum, Lycopersicon and Abelmoschus strain, the highest mortality 
(12 individuals) was seen on okra. Similarly, maximum age specific mortality of vigna 
strain was observed on tomato (8 individuals) and the lowest on chili (7 individuals). 
The age specific life expectation was also seen varying with respect to different 
host plants. There was an irregular pattern of population change of Solanum strains on all 
the host plants. A slight increase in life expectation was also seen with respect to 
Capsicum strain on okra, green gram and black gram. 
All whitefly strains exhibited their apparent variation in survivorship, mortality 
and life expectation and other parameters when they were offered independently different 
host plants. 
6.5 Stage specific life tables 
6.5.1 Apparent mortality: 
The observations pertaining to various life parameters of all the strains revealed a 
pronounced variation with respect to apparent mortality at different development stages 
on different host plants. The maximum apparent mortality of Solanum strain was noted at 
pupal stage on green gram (38.64%) and at egg stage on okra (23.00%). The apparent 
mortality of Capsicum strain was found highest at pupal stage on tomato (31.15%) 
followed by egg stage on okra (30.00%) and the lowest at second instar stage on chili 
(3.70%). With regard to Lycopersicon strain, the egg stage on green gram (24.00%), first 
instar stage on black gram and pupal stage on brinjal (16.67% each) were found to be the 
most vulnerable stages showing maximum mortality. 
The pattern of apparent mortality of Abelrnoschus strain was, however observed 
more or less similar to the observations as recorded on brinjal, chili and tomato. The 
highest values for apparent mortality were recorded at egg stage on green gram (25.00%) 
as well as on okra (24.00%) followed by pupal stage on tomato (20.97%), first instar 
stage on black gram (20.88%) and also at pupal stage on chili (18.31%). Whereas, the 
lowest value was recorded at second instar stage on green gram (3.28%) and third instar 
stage on black gram (3.28%). The egg and pupal stages of Vigna strain were found to be 
susceptible with respect to apparent mortality; the highest value was noted at pupal stage 
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on green gram (38.64%) followed by chili (30.43%) and minimum at second instar stage 
(3.66%) on tomato. 
When apparent mortality of various strains at different developmental stages was 
compared, the following strain wise sequences at different stages in decreasing order of 
mortality was observed; at egg stage: Solanum strain on okra, Capsicum strain on okra, 
Abelmoschus strain on green gram, Lycopersicon strain on green gram and Vigna strain 
on chili and okra. At first  instar stage: Capsicum strain on black gram, Abelmoschus 
strain on black gram, Lycopersicon strain on chili, Solanum strain on black gram and 
Vigna strain on brinjal. At second instar stage: Abelmoschus strain on black gram, 
Solanum strain on green gram, Lycopersicon strain on green grain, Vigna strain on brinjal 
and Capsicum strain on chili. At third instar stage: Capsicum strain on green gram, 
Solanum strain on black gram, Abelmoschus strain on green gram, Vigna strain on chili 
and Lycopersicon strain on brinjal and okra both. At pupal stage: Vigna strain on green 
gram, Solanum strain on green gram, Capsicum strain on tomato, Abelmoschus strain on 
green gram and Lycopersicon strain on brinjal. 
When a comparison between various development stages of all the whitefly 
strains was made, the lowest peaks of apparent mortality were witnessed at second and 
third instar stage. The egg stage was, however found to be the most susceptible among all 
life stages of all the strains. 
6.5.2 Stage specific survival fraction (Sx): 
Different development stage exhibited a differential response with respect to host 
plants vis-a-vis whitefly strains. The overall highest Survival fraction (Sx) of -Solanum 
strain was recorded at second instar stage chili and okra (0.97). The Sx of capsicum strain 
revealed the highest value at second and third instar stage on chili (0.96), while the 
lowest value was obtained at pupal stage on tomato (0.69). The survival fraction of 
Lycopersicon strain exhibited its highest value at second instar stage on tomato as well as 
third instar stage on chili (0.97). The highest Sx of Abelmoschus strain was noted at 
second instar stage on green gram as well as third instar stage on black gram (0.97). With 
regard to Vigna strain, the highest survival fraction was seen at second instar stage on 
tomato (0.96) and the lowest at pupal stage on green gram (0.61). 
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A cursory glance over survival fraction (Sx) of different strains in descending 
order at egg stage revealed the sequence as, Solanum strain on black gram; Abelmoschus, 
Capsicum and Lycopersicon strain on chili and tomato and Vigna strain on tomato. At 
first instar stage, the corresponding sequence for highest Sx was recorded for Solanum 
and Capsicum strain on chili, Lycopersicon strain on tomato, Abelmoschus and Vigna 
strain on brinjal. At second instar stage the respective sequence was, Solanum and 
Capsicum strains on chili, Lycopersicon strain on tomato, Abelmoschus strain on green 
gram and Vigna strain on brinjal. AV third instar stage the order of preference was; 
Solanum strain on brinjal as well as chili, Capsicum strain on tomato, Lycopersicon strain 
on chili, Abelmoschus strain on black gram and Vigna strain on okra. The pupal stage of 
Solanum, Capsicum and Lycopersicon strain recorded the highest Sx on tomato followed 
by Abelmoschus strain on okra and Vigna strain on black gram. 
6.5.3 Mortality survival ratio (MSR) 
The trend of mortality survival ratio of all the strains was found similar to that 
recorded for apparent mortality on all the host plants. The highest and the lowest MSR of 
Solanum strain was computed at pupal stage on green gram (0.61) and tomato (0.02), 
respectively. On the other hand, the maximum MSR of Capsicum strain was found at 
pupal stage on tomato (0.45) and the lowest at third instar and pupal stage on chili (0.04). 
With regard to Lycopersicon and Abelmoschus strain, the highest MSR was recorded at 
egg stage on all the host plants (0.32 on green gram and okra). As far as Vigna strain was 
concerned, its highest MSR was seen at pupal stage (0.63) followed by third instar (0.39) 
on green gram. The minimum MSR was, nonetheless, obtained at second instar on tomato 
(0.07). 
6.5.4 Indispensable Mortality (IM): 
The trend for IM was recorded similar to that of MSR. When a comparison with 
respect to IM was made between various developmental stages on different host plants, 
the maximum indispensable mortality of Solanuin strain was found at the egg stage on 
okra (24.00) in contrast to the lowest on black gram (2.30). The corresponding value for 
Capsicum strain was recorded at pupal stage (19.00) on tomato as well as chili (14.00). In 
130 
SUMMARY 
case of Lycopersicon strain, the highest TM was encountered at egg stage on green gram 
(17.37) whereas, the minimum value was confirmed at third instar stage on chili (1.88). 
The Abelmoschus strain exhibited its maximum value at egg stage on okra (18.32) 
followed by first instar stage on black gram (13.33), the lowest indispensable mortality 
was, however registered at second instar stage on green gram (1.33). With regard to 
Vigna strain, the highest IM was recorded at pupal stage on brinjal as well as green gram 
(17.00), while the minimum mortality was seen at second instar stage on tomato (2.24). 
6.5.5 K-values: 
There existed a marked variation in k-values at different development stages of 
Solanum strain on different host plants. The highest k was recorded at pupal stage on 
green gram (0.21) and the Iowest at pupal stage on okra (0.02). With respect to Capsicum 
strain, the highest k was encountered at pupal stage on tomato (0.16) and the lowest at 
second and third instar stage on chili (0.02) whereas, Lycopersicon strain exhibited the 
highest k at egg stage on okra (0.19) in contrast to lowest at second instar and pupal stage 
on tomato (0.01). When computation was confined to Abelmoschus strain, the highest k 
was seen at egg stage on okra and green gram (0.12), and the minimum at second instar 
stage on okra, green gram and also at third instar on black gram (0.01). The highest k of 
Vigna strain was recorded at pupal stage on green gram (0.16) and minimum at second 
instar on tomato (0.02). When all the strains were compared, the highest k was computed 
on green gram at pupal stage of Solanum as well as Vigna strain. 
6.6 Female fertility table 
When fertility tables were constructed for different strains vis-a-vis host plant, it 
was found that variation in oviposition period, per day egg laying and potential fecundity 
was recorded of high order. The Iongest egg laying duration of Solanum strain was found 
on tomato (19 days) and shortest on black gram (8 days). While, the corresponding 
duration for Capsicum strain was seen on green gram and black gram (18 days each) and 
the shortest on chili (11 days). Lycopersicon strain took maximum egg laying duration on 
okra (17 days). The Abelmoschus strain exhibited the longest oviposition period on 
tomato as well as green gram (19 days), whereas, the shortest duration was registered on 
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chili (14 days). The natality period of Vigna strain was recorded longest on chili (17 
days). 
The contribution of an average female, obtainable from different strains, towards 
egg laying at particular pivotal age was also found varying vis-a-vis host plants. The 
solanum strain laid its maximum eggs on brinjal (27.58 eggs) and minimum on black 
gram (8.85 eggs). The highest egg laying of capsicum strain was seen on tomato (31.50 
eggs) and the lowest on green gram as well as black gram (6.10 eggs). Lycopersicon 
strain preferred brinjal for highest egg laying (27.18 eggs), while emerged from green 
gram exhibited the lowest (5.20 eggs). As far as Abelmoschus strain was concerned, it 
showed the maximum egg laying on tomato (29.32 eggs) followed by brinjal (26.28 
eggs). When a comparison was made on egg laying capacity of Vigna strain, it was 
recorded highest on brinjal (22.00 eggs) and the lowest on green gram (9.35 eggs). 
When a comparison between different host plants with respect to potential 
fecundity was made, the highest average potential fecundity was recorded with 
Lycopersicon strain (239.57 eggs/ female) followed by Solanum strain on brinjal (218.21 
eggs/ female), whereas, the minimum corresponding figure was seen on green gram and 
black gram. While considering an overall egg laying of all strains on all host plants, 
Solanum strain laid maximum average number of eggs. Among the host plants, in 
general, brinjal was chosen for average maximum egg laying. 
6.7 Summary of life parameters of whitefly 
The life indices of Solarium strain exhibited a noticeable variation with respect to 
various host plants except green gram and black gram. The highest intrinsic rate of 
increase (0.082), shortest population doubling time (3.58 days) and highest annual rate of 
increase (4.12 E+30) was observed on brinjal, while the lowest values of these 
corresponding parameters were recorded on green gram, respective values were 0.034, 
8.80 days and 2.35 E+12). On the other hand, finite rate of increase showed a reverse 
trend, its maximum value was obtained on green gram (1.47) and minimum on brinjal 
(1.09). The mean length of generation was recorded longest on chili (32.95 days), 
whereas its shortest value was seen on black gram (22.92 days). 
132 
SUMMARY 
The intrinsic rate of increase of Capsicum strain was recorded highest on chili 
(0.06) and the lowest on green gram (0.025). The finite rate of increase, mean length of 
generation and doubling time were noted maximum on black gram (1.59, 33.73 days 
11.49 days). The highest annual rate of increase was, nevertheless obtained on chili (2.46 
E+24) followed by tomato, whereas its lowest value was noted on green gram 
(2.24E+09). 
With regard to Lycopersicon strain, the maximum intrinsic rate of increase 
(0.079) and the annual rate of increase (6.24 E+29) were recorded on tomato. The finite 
rate of increase was found highest on green gram (1.42). On the other hand, the mean 
length of generation was found longest on okra (31.82 das) and shortest on tomato (24.37 
days). The population got doubled earliest on tomato (3.69 days) followed by brinjal 
(3.72 days), 
The highest intrinsic rate of increase of Abelmoschus strain was recorded on 
brinjal (0.072) and lowest on black gram (0.040), whereas, the finite rate of increase was 
obtained maximum (1.46) on green gram and doubling time was completed maximum on 
black gram (29.26 days). The minimum value for corresponding parameters (1.14 and 
4.06 days) was recorded on brinjal. Similarly, the annual rate of increase was observed 
highest on brinjal (1.07 E+27), however its lowest value was computed on green gram 
(5.28 E+12). 
As far as the Vigna strain was concerned, the maximum intrinsic rate of increase 
was noted on brinjal (0.075) and minimum on green gram (0.035). The finite rate of 
increase was recorded highest on green gram (1.46). The longest generation duration was 
observed on chili (31.73 days) and the shortest on brinjal (21.23 days). The doubling time 
and annual rate of increase of this strain was also seen maximum on brinjal (8.64 days 
and 6.37 E+27). 
When all the strains were compared, the Solanum and Lycopersicon strains 
exhibited an over best figures. 
6.8 Chemical control 
Five insecticides; acetamiprid (20 SP ®a 80, 100 & 120 gm/ha), dimethoate (30 EC @ 
300, 500 and 700 ml/ha), pyriproxyfen (10 EC @ 300, 500 and 700 mI/ha), potassium 
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phosphite+metalaxyl (@ 300, 500 and 700 ml/ha) and ethion (50 EC @ 300, 500 and 700 
ml/ha) were tested for their relative efficacy against whitefly adults and nymphs. These 
insecticides were also evaluated to determine their impact on mix population of adults 
and grubs of coccinellids under natural environment. 
The adult and nymphs showed their response of varying magnitude against 
different insecticide doses, the lowest dose did not however exhibit any significant 
response to either whitefly population or coccinellids. 
Of all the insecticides, dimethoate at highest dose showed the maximum 67.32 
and 62.68% reduction in 2010 and 67.54 and 64.96% in 2011, after respective sprays on 
brinjal. Chili, tomato and okra showed the maximum population reduction when treated 
with dimethoate as well as acetamiprid. On green gram during 2010, dimethoate was 
found most toxic after first spray (57.21%), whereas after second spray, acetamiprid 
showed maximum population reduction (51.56%). On the other hand during 2011, 
pyriproxyfen exhibited highest mortality (54.73%). The highest adult population 
reduction on black gram was observed with pyriproxyfen (58.59 and 55.90%, 
respectively) after first spray in both years. As far as the second spray was concerned, the 
maximum population suppression was achieved with acetamiprid (54.59%) in 2010 and 
ethion (53.27%) in succeeding year. 
When intermediate doses were applied to all host plants, dimethoate was adjudged 
the most effective treatment on bringing down the adults population infesting brinjal and 
chili, followed by pyriproxyfen. However on tomato and okra,. the most effective 
treatment in reducing the adult population was recorded with pyriproxyfen closely 	`7 
followed by dimethoate. With regard to green gram and black gram, the highest adult 
mortality was seen with pyriproxyfen while, potassium phosphite+metalaxyl was next in 
order of toxicity. 
As far as the efficacy of insecticides against the whitefly nymphs was concerned, 
the highest population reduction was found with pyriproxyfen on all crops after both first 




combination was recorded next in order causing maximum mortality to whitefly nymphs 
on all crop plants. 
While determining the toxicity of various chemicals at different doses, dimethoate 
was regarded as the most toxic to coccinellids, whereas under laboratory conditions, 
pyriproxyfen was found to be the least toxic. 
Recommendations: The economic significance of Bemisia tabaci Gennadius damage 
and losses in crop produce addresses to gaps in technological options for pest 
management on sustainable basis. Concerted research efforts are needed to identify in 
greater depth in order to evolve most appropriate technology to accelerate the pace of 
crop production. Host plant resistance may help in suppressing the pest population at low 
cost with minimum ecosystem disturbance. Breeding crop varieties resistant to whitefly 
will go a long way in pest management strategies. The level of infestation of whitefly 
varies on different host plants. The monitoring and capturing of B. tabaci Genn., can be 
made easy with a simple device named "Aleytrap". When brinjal and tomato are 
cultivated during autumn season, show less attack. Chili records less whitefly population 
during spring as compared to summer. Similarly, okra has minimum whitefly infestation 
during summer, whereas, green gram and black gram do not exhibit any significant 
difference on infestation level when cultivated in spring or summer. 	- 
The physical and biological environment has the direct bearing on the occurrence 
of population build up, infestation levels, rate of multiplication and survival rate of 
whiteflies. Pest-weather relationship and spatio-temporal distribution are the important 
factors, responsible for population fluctuation. Pest monitoring over space and time are 
also required for the identification of critical mortality factors, growth rate etc. in 
decision making for integrated pest management. Life table analysis serves as an 
important pre-requisite in identifying the weak links in the life cycle of an insect and 
unveils its vulnerable stage in respect to mortality. In the present investigation, it was 
seen that the rate of the mortality was more prominent during egg and early nymph instar 
stages. The whitefly population originated from Solanum melongena L. (Solanum strain) 
was found highly vigorous with respect to its survival and reproduction. Therefore, S 
melongena can be used as trap crop. 
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Whitefly adults can be managed by using dimethoate when applied at the rate of 
500 ml/ ha, whereas pyriproxyfen at the same dose, may effectively suppress the nymph 
population. Pyriproxyfen is also relatively safe to coccinellids (grubs and adults). 
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